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MNOACHUTEJIBHASA 3AIINCKA

Y4eOHblii Kypc «AnreOpa M Hayalla MaTEMaTHYECKOTO aHAJIM3a» SIBISETCS OJHUM U3
Haubosee 3HAUYMMBIX B MPOrpaMMe CpelHero oOmero o0Opa3oBaHUs, MOCKOJIBbKY, C OJHOMN
CTOPOHBI, OH OOEeCHeYMBaeT WHCTPYMEHTAIBHYIO 0a3y JUIsi HM3y4YeHHS BCEX ECTECTBEHHO-
HAy4YHBIX KYpPCOB, a C JPYroil CTOpOHBI, (POPMUPYET JIOTUYECKOE M aOCTPaKTHOE MBILILICHUE
o0ydJarmuxcsi Ha YpPOBHE, HEOOXOJMMOM MJii OCBOCHHUS HH(OPMATHKH, OOIIECTBO3HAHUS,
UCTOPUH, CIIOBECHOCTH U JpPyrMX JUCHMIUIMH. B pamkax paHHoro yudeOHOro Kypca
oOyyaroluecss OBJIAJIEBAIOT YHUBEPCAIBbHBIM  SI3BIKOM COBPEMEHHOM HayKu, KOTOpas
dbopMyIpyeT CBOM JOCTHKEHUS B MaTeMaTudeckoi popme.

Y4eOHbIil Kypc aireOpsl U Ha4all MAaTEeMAaTUYECKOTO aHANM3a 3aKJIaJ(bIBACT OCHOBY IS
YCHEUIHOTO OBJIAJICHUS 3aKOHaMU (PHU3UKU, XUMHH, OWOJIOTHH, TOHHUMAaHHUS OCHOBHBIX
TEHJICHUIUNA PAa3BUTUS DKOHOMHKHA M OOIINECTBEHHOM KH3HU, MO3BOJISIET OPUEHTUPOBATHCA B
COBPEMEHHBIX HU(GPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIIOJIb30BaTh WX IS
JTAIBHEWINET0 O00pa3oBaHWs W B IIOBCEIHEBHOH JKM3HM. B TO jke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMH U JIOTUYECKH CTPOTUMHU KOHCTPYKIHUSMHU aireOpbl 1 MaTeMaTHYECKOrO aHaIu3a
pa3BUBAaE€T YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTH HWCTUHHOCTH, JOKa3bIBATh
YTBEPKACHHS C MOMOIIBI0 UHIYKIIMH U PacCy AaTh NeAYKTUBHO, UCIOJIb30BaTh 000OIICHNE U
KOHKPETHU3aIMI0, a0CTparupoBaHUE M aHAJIOTHIO, (OPMUPYET KPEaTMBHOE U KPUTHUUYECKOE
MBIIIUICHHE.

B xonme m3ydenust yueObHOro kypca «AnreOpa W Hayaja MaTEMaTHYECKOrO aHAIM3a»
oOydaromiyecs TMOJMy4YaloT HOBBIM OMNBIT PEIICHUS MPUKIATHBIX 3a7ad, CaMOCTOSTEILHOTO
MOCTPOEHUS MaTeMAaTHYECKUX MOJIeJICH pealbHBIX CHUTYallMi, HHTEPIPETAIUU TOJTYYECHHBIX
pElIeH, 3HAaKOMATCA C NMPUMEpaMu MaTeMaTHYEeCKUX 3aKOHOMEPHOCTEH B MPUPOJE, HAYKE U
HCKYCCTBE, C BBIJAIONIUMUCS MATEMATHUYECKUMHU OTKPBITUSIMU M X aBTOPaMH.

VY4eOHblii Kypc oO0nanaeT 3HAYUTENbHBIM BOCHUTATENBHBIM IOTEHIIMAIOM, KOTOPBIi
peanusyercs Kak uyepe3 ydeOHbIM MarepHuall, CIocoOCTBYOLIUN (OPMHUPOBAHUIO HAYYHOTO
MHUPOBO33pEHHUs, Tak U uepe3 crnenupuky ydeOHOH  JesATenbHOCTH, TpeOyromen
MPOJIOJDKUTENIPHON  KOHILIEHTpPAIlMd ~ BHUMAaHUS, CaMOCTOSITEIbBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3 MOJIYYEHHBIN pe3yJbTar.

B ocHoBe meTtonukm oOyueHus anreOpe W HadajaM MaTEMaTHYECKOTO aHaIHM3a JICKUT
JEeSTEIIbHOCTHBIA IPUHIIUI O0yYEHUSI.

B ctpykType yuebHoro kypca «Anredpa v Hayanaa MaTeMaTUYECKOTO aHalIN3a» BbIIEICHBI
CJENYIOIINE COJEpPKATEIbHO-METOAUYECKUE JUHUM: «Yucia u BbUMCIEHUS», «DyHKIUU U
rpadukn», «YpaBHEHUS U HEpaBEeHCTBa», «Havama maTemaTnyeckoro aHanmsa», « MHOXKECTBA U
Jorukay. Bce OCHOBHBIE COJEPKATENIbHO-METOAMYECKUE JUHUU H3Y4aloTCsl Ha MPOTSIKEHUU
IBYX JIeT oOydeHHUs Ha ypOBHE CpeAHEero oouiero oOpa3oBaHMs, €CTECTBEHHO JOMOJHSAS APYT
JIpyra U TOCTETNIEHHO HACHIIIASACh HOBBHIMH TeMaMu M paszjaenamu. JlaHHBIH y4eOHBIH Kypc
SBJISICTCSI WHTETPATHBHBIM, TIOCKOJIbKY OOBEAWHSET B cebe colepKaHue HECKOJIbKHUX
MaTeMaTHYECKUX JUCLIUIUINH, TAaKUX Kak anreOpa, TPUrOHOMETpPHs, MaTeMaTHUYeCKU aHalu3,
TEOpHsi MHOXKECTB, MareMarhueckas Jiormka u apyrue. [lo mepe Toro kak oOydaromiuecs
OBJIAJICBAIOT BCE Ooyiee MIMPOKHMM MaTeMAaTUYECKHMM alllaparoM, y HHUX TOCIeI0BaTeIbHO
dbopMHUpyeTCsT M COBEPIICHCTBYETCS YMEHHE CTPOUTh MaTEMaTHYECKYI0 MOJENb peabHON
CUTyallud, MPUMEHSATh 3HAHUS, MOJTYYCHHBIC MPU U3YYECHUU Y4eOHOTro Kypca, JJs PelieHUs
CaMOCTOSITENIbHO C(OPMYIMPOBAHHOW MaTeMaTH4eCKOW 3ajaud, a 3aTeM HHTEPIpPEeTHPOBATh
CBOM OTBET.

CopepxarenpHo-MeTOANYECKass  JHUHUS  «Yucna W BBIUMCIEHMSD — 3aBEpIIAET
(dbopMUpOBaHNE HABBIKOB HCIIOIH30BAHUS JEHCTBUTENBHBIX YHUCEN, KOTOpOEe OBLIO HAYaTO Ha
YpPOBHE OCHOBHOTO 001iero obpaszoBanms. Ha ypoBHe cpeaHero oOrero oOpazoBaHusi 0codoe
BHUMaHUE yjaenseTcs (GOpMHPOBAHUIO HABBHIKOB PAIlMOHANBHBIX BBIYMCICHUH, BKIIOUYAIONINX B
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ce0sl CIONIb30BaHNE PA3TUYHbBIX (OPM 3aIUCH YHCIa, YMEHHE AeNaTh MPUKUIKY, BBHIIOIHAThH
NpUOJIMKEHHBIE BHIYUCIICHUS, OIICHUBATh YHUCIIOBBIC BBIPAKEHUS, pa00OTaTh C MATEMATHUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYalOUIMMCSI MHOXECTBA HATYpPaJbHBIX, LENBbIX, PAllMOHAIBHBIX U
JIEUCTBUTEIIbHBIX YHMCEN JOMOJHSAIOTCS MHOKECTBOM KOMIUIEKCHBIX YMCEN. B Kaxaom M3 3TUX
MHO>KECTB pacCMaTpPUBAIOTCA CBOWCTBEHHBIE eMy clieln(UYecKre 3a/1a4u ¥ Orepaluu: AejieHue
HAIEJIO, OMNEPUPOBAHWE OCTAaTKAMH Ha MHOXECTBE IICNIbIX YHCEN, O0cCoOble CBOMCTBA
paloHaIbHBIX U UPPALMOHATIBHBIX YUCEN, apu(MeTHyecKue ornepaluu, a TakKe H3BICUECHUE
KOpHS ~ HATypajJbHOW CTENIEHHM HAa  MHOXECTBE KOMIUIEKCHBIX 4ucel. bnaronmaps
MOCJIEIOBATEIbHOMY  PACHIMPEHHUIO Kpyra HCIHOJIB3yEMbIX 4YHCEI W 3HAKOMCTBY C
BO3MOXKHOCTSIMU UX MPUMEHECHHSI IJIsl PEIICHUS PA3IMYHBIX 33729 (OpMHUpYyeTCs MpeACcTaBlIeHUE
0 €IMHCTBE MAaTEMATUKH KaK HAYKH U €€ pOJIM B IOCTPOCHUH MOJIENEH PEaIbHOIO MUPA, IIUPOKO
UCTIOJIB3YIOTCST 0000IIEHNEe U KOHKPETU3AITHS.

Jlunns «YpaBHEHHs] U HEPABEHCTBA» PEaTU3yeTCs] Ha MPOTSHKEHUH BCEro OOy4YeHHS Ha
ypOBHE cpemHero oOmero oOpa3oBaHMs, IIOCKOJBKY B KaXIoMm paszaene I[Iporpammbl
MPEeyCMOTPEHO pEeIlIeHHue COOTBETCTBYIOIIUX 3aad. B pe3ynbTate oOyuarouiyecs: OBIaJeBalOT
pa3IMYHBIMU  METOJAMU PEHIEHUS PAUUOHAIBHBIX, HUPPALNUOHAIBHBIX, IOKA3aTEJIbHBIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUYECKUX YPABHEHMIA, HEPABEHCTB M CHUCTEM, a TaKXkKe 3a/ad,
coaepxkammx napamerpbl. [losydyeHHbIE YMEHHUS IIMPOKO HMCIOJIB3YKOTCA MPH HCCIEAOBAHUU
GbyHKIUI ¢ TOMOIIBIO TPOU3BOIHOMN, IPU PEIICHUH NMPUKJIAJHBIX 33/1a4 U 33]]a4 Ha HaXOXKICHHE
HauOOJIBININX U HAMMCHBITUX 3HAaYeHU (QyHKIMU. [laHHas comepikareiabHas TUHUS BKIIOYACT B
cebst Takke (GopMUPOBAHHWE YMEHUU BBINONHATH pacuéTel Mo (GopmynaM, HpeodpazoBaHuUs
palMOHANBHBIX, UPPALUOHAIBHBIX U TPUTOHOMETPUUECKUX BBIPAKEHUM, & TAKXKE BBIPAKCHUU,
CoJlepKalIiX CTerneHu u Jjorapudmel. braromaps uzyueHHro anreOpanyeckoro Marepuana
MPOUCXOAUT JaJbHEHIIee pPa3BUTHE aAJITOPUTMUYECKOTO M aOCTPAKTHOTO  MBIIIJICHUS
oOydaromuxcsi, GOpMHUPYIOTCS HAaBBIKU JEIYKTUBHBIX PacCyXKIeHHUH, paboThl C CHMBOJIHHBIMU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEW M 3aBUCHMOCTEH B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI I PEHICHHs] TPAKTHUYECKUX U €CTECTBEHHO-
Hay4HbIX 337124, HAIJISITHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK S3bIKAa HAYKH.

CopepxarenbHo-MeToanueckass TuHUS «DyHKIMK U rpaduKuy) TECHO MeperuieTaeTcs ¢
JPYTUMU  JUHUAMH  Y4eOHOro  Kypca, TIOCKOJbKY B  KakKOM-TO CMBICIE  3aJaéT
MOCJIEN0BATEIBHOCTh  M3y4YEHUs  Marepuana. [3yyeHue  CTENEeHHOW, I10Ka3aTesIbHOM,
norapu(MUUECKO U TPUTOHOMETPUUYECKUX (PYHKIIUNA, X CBOHCTB M rpadMKOB, UCIIOIH30BAHUE
byHKIUI Uis pemieHusl 3a7ad U3 IPYrHX Y4eOHBIX MPEAMETOB U PEANTbHOW >KU3HU TECHO
CBSI3aHO KaK C MaTeMaTUYECKUM aHAJIM30M, TaK U C PEUIEHWEM ypaBHEHHUU M HepaBeHCTB. [Ipu
9TOM OOJNbIIOE BHUMaHUE yHelseTcss (POPMUPOBAHUIO YMEHHUS BBIpaXarh QopmyiIamMu
3aBUCUMOCTH MEXIY Pa3IMYHbIMU BETWYMHAMH, UCCIIEIOBATh MOJyYeHHbIE (DYHKIIMH, CTPOUTH
ux Tpaduku. Marepuan STOH cojep)KaTeNbHON JIWHUM HAleleH Ha pa3BUTHE YMEHUH U
HAaBBIKOB, TO3BOJISIONIMX BBIPAXKaTh 3aBUCHUMOCTH MEXKAY BEJIMYMHAMH B pa3iudyHON (opme:
AHAIUTUYECKOW, Tpadudeckod U cioBecHOH. Ero wu3yueHue cmocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBINIJIEHUS, CIHOCOOHOCTH K  OOOOIIEHWI0O ¥  KOHKPETH3AIHH,
HCIIOJIb30BAaHHUIO aHAJIOTUH.

ConepxarenbHast TuHUS «Hadama MaremMaTH4ecKOTro aHalv3a» MO3BOJSET CYHIECTBEHHO
pacuIMpUTh KPYT Kak MaTeMaTHYeCKUX, TaK M MPUKIAJAHBIX 33/1a4, JOCTYIHBIX O0YYarOIIMMCS,
TaK KaK y HUX MOSBJISETCS] BOBMOKHOCTh CTPOUTH IpaUKH CIOKHBIX (QYHKIUHN, ONPEAETATh UX
HauOOJbIIIME U HAUMEHBINNE 3HAYEHUS, BBIYUCIATD IUIomaan Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTHM M YCKOpPEHHMs ImporeccoB. JlaHHas conep)KaTellbHas JIMHHAS OTKPBIBA€T HOBBIE
BO3MOXXHOCTM TIOCTPOCHHUS MATEMATHYECKUX MOJENEH peajbHbIX CUTyaluld, IO3BOJIAET
HaxOJUTh HaWjyyllee pEelICHHWE B NPUKIAAHBIX, B TOM YHUCIE COLUAIbHO-3KOHOMHYECKHX,
3amagax. 3HAKOMCTBO C OCHOBaMH MAaTEMaTHYEeCKOTO aHajn3a CIOCOOCTBYET pPa3BUTHIO
abCcTpakTHOTO, (HOPMATBEHO-IOTHYECKOTO U KPEaTUBHOTO MBIIUIEHUS, (OPMUPOBAHUIO YMEHUN
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pacro3HaBaTh NPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U uckyccTBe. OOyuaromuecs
Y3HAIOT O BBIJAIOIIUXCS Pe3yJIbTaTax, HOJYYCHHBIX B XOJ/I€ Pa3BUTH MAaTEeMaTHKU KaK HayKH, U
00 X aBTOpax.

CopnepxaTenpHO-MeToAMYeCKast JHHUA «MHOXKeCcTBa M JIOTMKa» BKIIOYaeT B ce0s
9JIEMEHThl TEOPUM MHOXKECTB U MAaTeMaTH4YecKol JIOTUKH. TeopeTHKO-MHO)KECTBEHHBIE
NpPECTaBICHUs MPOHU3BIBAIOT BECh KypC LIKOJHHOW MaTeMaTHKU W NpeiiarailoT Hamboiee
YHUBEPCAJIbHBIA SI3bIK, OOBEAMHSIONIMI BCE pa3zesibl MaTeMaTUKd W €€ MPUIOKEHHH, OHU
CBSI3BIBAIOT pa3Hble MaTEeMaTHUECKUE TUCIMIIMHBI U UX MPUIOKEHNUS B eAnHoe nenoe. [loaromy
BaXHO JIaTh BO3MOXXHOCTH OOydaroleMycs IOHUMaTh TEOPETHKO-MHOKECTBEHHBIN S3bIK
COBPEMEHHOM MaTeMaTHKH M HCIIOJIb30BaTh €ro JUIs BBIPAXEHUS CBOUX MbIcied. Jlpyrum
BaXHBIM IPU3HAKOM MaTEMaTHKW KaK HAayKH CJeAyeT MPU3HATh CBOWCTBEHHYIO € CTPOroCTh
00OCHOBaHMH W  CJEIOBAaHWE OMNPENEIEHHBIM MpaBHJIAaM TIOCTPOCHHUS  JJOKA3aTEIbCTB.
3HAKOMCTBO C 3JIEMEHTaMH MAaTE€MaTH4YEeCKOW JIOTHKU CIOCOOCTBYET Pa3BUTHIO JIOTHUYECKOTO
MBIIUICHHUS] 00YYarOIUXCsl, TIO3BOJISIET UM CTPOUTH CBOM PACCY)KICHHS Ha OCHOBE JIOTUYECKHX
npaBuil, GOPMHUPYET HABBIKK KPUTUYECKOTO MBIIILIICHUSI.

B yueOHOM Kypce «Anrebpa W Hayajlla MaTeMaTHYECKOTO aHAIN3a» IPUCYTCTBYIOT
OCHOBBI ~ MaT€MaTH4YeCKOro  MOJEITUPOBaHHUS, KOTOpbIE  TMPHU3BaHBl  CHOCOOCTBOBAThH
(OpMHPOBAHNIO HABBIKOB IOCTPOCHHUS MOJIENEH pEANbHBIX CHTyallMd, HCCIEJOBAHUS ITHUX
MoJieJiell ¢ TOMOIIBI0 ammapara anreOpbl M MaTeMaTHYeCKOro aHaiu3a, HHTEPHpeTaluu
MOJYYCHHBIX PE3yJbTaToB. Takue 3aJaHusl BIUIETEHBI B KaXABIM M3 Pa3[eliOB MPOTPAMMBL,
MOCKOJIbKY BECh MaTepuaj Y4eOHOro Kypca IIUPOKO MCHONB3YEeTCs AJS PEIICHUS] MPUKIATHBIX
3amad. [lpm pemeHnH peanbHBIX TPAKTHYECKUX  337a4  OOydYaromuecss pPa3BHBAIOT
HaOJI01aTeIbHOCTh, YMEHUE HaXOJIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, HCIOIb30BATh
aHAJIOTHIO, 0000IaTh M KOHKPETH3HPOBATh Mpobiemy. JlesTenbHOCTh M0 (OPMHPOBAHUIO
HaBBIKOB pEIlIeHHs MPUKIIAJHBIX 3a/1a4 OpraHU3yeTcs B MpoLiecce U3yueHHs BCEX TeM y4eOHOro
Kypca «Aunredpa 1 Hayajla MaTeMaTHYECKOI0 aHaJIn3ay.

Ha u3ydenue yueOHOro Kypca «Anredpa v Hayajga MaTeMaTHYECKOr0 aHaJIM3a» OTBOAUTCS
272 4aca: B 10 xmacce — 136 gacoB (4 gaca B Henmento), B 11 kimacce — 136 yacoB (4 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KUIACC

Yuciia 1 BBIYUCICHUSA

Panmonanbupie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoanydeckue 1podu. [lpumenenue apobdeii U MPOLEHTOB IS peHIeHUs IPUKIIATHBIX 3aa4 U3
Pa3JIMYHBIX OTPACIIC 3HAHUHN U PEATIbHON KU3HU.

JeiictButenpHbple uncia. PanuoHanpHble M HMppalMOHANbHBIE Yucia. ApudMmeTnyeckue
onepauudy ¢ JCUCTBUTEIBHBIMU 4YHCIaMU. MOIysb JEUCTBUTEIBHOIO YHCIA U €r0 CBOMCTBA.
[TpuOmkE€HHbIE BBIYUCICHHUSA, IMpaBWJIa OKPYIJICHWs, TPUKUIKA U OIEHKa pe3yJibTaTra
BBIYMCIICHHI.

Crenens ¢ nenbsiM nokasateneM. bunom HeroTona. Mcnonb3oBanue noaxosuieit popmsl
3anucy JEHCTBUTENBHBIX YHUCEN JUIsl pEIICHUs TPAKTUUECKUX 33]a4 U IPEJICTaBICHUS JaHHbIX.

ApudmeTnieckuii KOpeHb HATYPaJbHOW CTENEHHU U €ro CBOMCTBA.

CremneHp ¢ palMOHAJIBHBIM IOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JEWCTBUTEIbHBIM
MIOKa3aTeJIeM.

Jlorapudwm gucia. CBoiicTBa Jiorapudma. J[ecaTHIHbIC  HATypaTbHBIC JIOTAPUPMBL.

CuHycC, KOCUHYC, TAHT€HC, KOTAHI'€HC YMCIOBOIO apryMeHTa. APKCHHYC, apKKOCHUHYC U
apKTaHI€HC YKCIOBOI0 apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA

ToxnaecTBa M TOXKIECTBEHHbIE IpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YypaBHEHUS.
PaBHOCWIIBHBIE YpaBHEHMSI U ypaBHEHUsA-CIeACTBUSA. HepaBeHCTBO, pellleHne HEPABEHCTBA.

OcCHOBHBIE METO/Ibl PEIICHUSI LENbIX U IPOOHO-pAlMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB.
MHorounessl OT OJHOM NEpeMEHHOH. JleneHue MHOroudjgeHa Ha MHOTOUWIEH C OCTAaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu kodddumnmentamu. Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COEPIKAIINX CTEIICHU U KOPHH.

UppanuonaneHple  ypaBHeHUS. (OCHOBHBIE METOABbl PEUIEHHMS  HPPalMOHATBHBIX
YPaBHEHUM.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHHUS [T0OKA3aTEIbHBIX YPABHEHUH.

[TpeoOpa3oBanue BbIpaKEHUH, COAEPIKAIINX JIOTApUPMBI.

Jlorapudpmuueckne ypaBHeHusi. OCHOBHBIE METOABI PEIHICHHUS JIOTApUPMUUYECKUX
YPaBHEHUM.

OcHoBHble TpHUroHoMeTpuueckue (opmynsl. [Ipeobpa3oBaHue TPUTOHOMETPHUUECKHUX
BbIpaXEHUI. Pelienne TpuroHoMeTpu4ecknx ypaBHEHU M.

Pemenne cucreMm JIMHEWHBIX ypaBHEHUH. MaTpuma CUCTEMBI JIMHEWHBIX YpaBHEHHM.
Onpenenurens MaTtpuipl 2X2, €ro Ie€OMETPUUYECKUH CMBICI M CBOMCTBA, BBIYMCIEHUE €T0
3HA4YEeHUs], IPUMEHEHNE ONPEIEIUTENS JUIsl PELICHUSI CUCTEMbI JIMHEHHBIX ypaBHeHUN. Pemenue
IIPUKIIAIHBIX 3a7a4 ¢ IOMOIIbI CUCTEMBI JINHEWHBIX ypaBHeHUH. MccinenoBanne nocTpoeHHON
MOJIEH C MTOMOUIBI0 MAaTPHUIL U ONIpeAETUTENEH.

ITocTpoeHne MaTeMaTHUECKUX MOJENIEH PEaJbHOM CUTyallUH C IOMOIIBIO YpPaBHEHWM U
HepaBeHCTB. [IprMeHeHHne ypaBHEHUN U HEPAaBEHCTB K PEIIEHUI0 MaTeMaTHMYeCKHUX 3adad U
3a/1a4 U3 pa3UIHbIX 00JIACTe HayKU U peaTbHOU )KU3HHU.

DOyHKIUM 4 rpadpuKu

OyHkuus, crnocodbl 3amaHus (QyHkuuu. B3ammuo oOpatblie (yHkiun. Kommosuius
bynkumid. ['paduk GyHkuu. InemenTapabie mpeoOpazoBanus rpadUKoB GyHKIIHN.

Ob6nacTp ompeneneHuss © MHOXKecTBO 3HaueHH ¢pynkuuu. Hymu ¢ynkuuu. [IpomexyTku
3HAKOIMOCTOsHCTBA. YETHbIe M Heu€THble GyHKuuu. [lepuoanueckue Qynkuuu. [IpomexyTku
MOHOTOHHOCTH (pyHKIHMH. MakcuMyMbl U MUHHUMYMBI (pyHKIMU. Hanbomnbiiee ' HaMMEHbIEe
3HaYeHUs (PYHKIMH Ha IPOMEXKYTKE.



Jluneiinas, kBagpaTH4Has U ApOOHO-TMHEWHAs GYyHKIIUHA. DJIEMEHTapHOE UCCIEI0OBaHUE U
MOCTPOCHUE UX TPAPHKOB.

CreneHHas (yHKIMS C HaTypaJbHbIM M Li€JbIM Ioka3areneM. EE cBolicTBa M rpaduxk.
CpoiictBa 1 rpaduk KOpHA N-Oi cTerneHW Kak (QyHKIUH OOpaTHOM CTENEeHH C HaTypalbHBIM
IIOKA3aTeJIEM.

[Toka3zarenbHas U Jorapudmuueckas QyHKIUH, UX CBOMCTBA U rpaduku. Vcnonp3zoBanue
rpaduKoB QYHKUUHN JUIsl peleHUs] ypaBHEHUH.

TpuroHomerpudeckas OKpPYKHOCTb, OIPEAEICHUE TPUTOHOMETPHUECKUX (PYHKLIUH
YHCJIOBOI'O apryMEHTA.

QOyHKUIMOHATBHBIE 3aBUCHMOCTH B pEaJIbHBIX IpoIleccax U ABICHUsIX. I'paduku pearbHbIX
3aBUCUMOCTEM.

Hayana maTreMaTH4ecKOro aHajamu3a

[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS MOCIEI0BAaTENbHOCTEH. MeTol MaTeMaTH4eCcKOi
UHAYKIMU. MOHOTOHHBIE M OIpaHUYEHHBbIE IOCIEA0BaTENbHOCTU. McTopus BO3HUKHOBEHUS
MaTEeMaTHYeCKOro aHaJIM3a Kak aHaJln3a 0ECKOHEYHO MaJIbIX.

Apudmernueckass U reoMerpuueckas —mporpeccud. beckoHeuHo — yObiBaroIas
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO YOBIBAIOILIEH IeOMETPHUUECKOW HPOrpeccuu.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yucino e. dopMyna CIOXKHBIX MPOLIEHTOB.
Hcnonp30BaHne IPOrPECCUU IS PELICHMs] pEaJIbHBIX 3a]1a4 IPUKJIAJHOIO XapaKTepa.

HenpepeiBable ¢GyHKOMM M HX CcBoWcTBAa. TOukM paspbiBa. ACHMOTOTH TpadUKOB
¢yukuuii. CBoiicTBa (DyHKIMI HENpPEpbIBHBIX HAa OTpe3ke. MeToa MHTEpBajOB Ul peIleHUs
HepaBeHCTB. [IpruMeHeHne CBOWCTB HEMTPEPBHIBHBIX (DYHKIUHN ISl pEIICHUS 3a/1a4.

[TepBas u BTOpas npousBoAHble PyHKIUHU. ONpeesreHue, reOMeTpUIeCKUid U GU3NIECKUi
CMBICJ POM3BOAHOM. YpaBHEHUE KacaTeIbHOM K rpa@uKy QyHKIHUH.

[Tpou3BosHbIE 3NeMeHTapHbIX QyHKUIUH. [Ipon3BoHAs CyMMBI, TPOU3BEICHUS, YACTHOTO
¥ KOMIO3UIINU (QYHKIUH.

MmuoxecTBa H JIOTHKA

MHOXeCTBO, Oomepaluy HajJ MHOXKECTBAMU M UX CBOMCTBa. /[narpammer Diinepa—BeHHa.
[IpuMeHeHnEe TEOpEeTUKO-MHOKECTBEHHOIO ammnapara Juls ONMCaHUs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUU 3a]1a4 U3 IPYTUX YU€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO  MaTeMAaTH4YEeCKOro  OOBEKTa,  CIEACTBHE,
JI0Ka3aTeNIbCTBO, PABHOCUJIBHBIE YPABHEHUS.

11 KJIACC

Yucia v BbIYUCICHUSA

Harypanbabie u nensle uncna. [lpumeHeHuMe NpPU3HAKOB JEIMMOCTH LEIBIX YHCEll,
HanOonpmmi oot nenutens (nanee — HOJl) m Hanmensiee odmee kpatHoe (mamee — HOK),
OCTaTKOB MO MOJTYJII0, airopuT™Ma EBKknnaa 11 pelieHus 3aia4 B LEIbIX YUCIaX.

KommiekcHple uymcna. AnreOpandeckass W TpUrOHOMeTpuueckas (opmbl 3ammcu
KOMIUIEKCHOTO 4Yuciia. ApupMETHUECKHE ONepaluu ¢ KOMIUIEKCHBIME unciamu. M3o0paxkeHue
KOMIUIEKCHBIX YHCEJI Ha KOOpJIUHATHOM mtockocTh. Popmynna Myaspa. KopHu N-oii cTrenenu m3
KOMIUIEKCHOTO uucna. [IpuMeHeHHe KOMIUIEKCHBIX YHCeNn [UIsl pelleHus (QU3NYECKUX U
F€OMETPUUYECKHX 3a/1a4.

YpaBHeHUS H HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPaBHEHHUI U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CHCTEMBI -
ciencTBusi. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6Op KOpHEH TPUTOHOMETPHUYECKUX YpPaBHEHUH C IIOMOIIBI0 TPUTOHOMETPHUYECKOM
OKPY’KHOCTH. PereHue TpuroHoMeTpuyecKux HEpaBeHCTB.

OcCHOBHBIE METOIbI PEILICHNUS TOKA3aTENbHbBIX U JTOrapu(MUYECKUX HEPABEHCTB.



OcHOBHBIE METOBI PEIICHUS UPPALIUOHATIBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABl  pELIEHUS CUCTEM U  COBOKYIIHOCTEM  pallMOHaJbHbIX,
UppalMOHATIBHBIX, IOKA3aTENbHbIX U JJOTapu(PMUUECKUX YPAaBHECHUH.

VYpaBHEHMsI, HEpaBEHCTBA U CUCTEMBI C IApAMETPAMHU.

IIpuMeHeHNnEe ypaBHEHUM, CUCTEM M HEPABEHCTB K PEIICHUI0 MaTEMAaTHMYECKHUX 3ajad U
3aJa4 M3 PA3IUYHBIX OOJIACTeH HAyKM W PEATbHON >KU3HM, WHTEPHpETAlrs IOJy4YEeHHBIX
pEe3yJIbTaTOB.

DOyHKUUM U rpapuku

I'padux xomno3uuuu QyHkuuit. ['eomerpuueckue oOpas3sl ypaBHEHUH M HEpaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U IPaUKH.

I'paduyeckue MeTOnbl pELIEHUS YpaBHEHUW M HepaBeHCTB. ['paduueckue MeToabl
peleHus 3a4a4d ¢ IapaMeTpaMH.

Ucnionb3zoBanue rpadukoB (QyHKIUN I HCCIEIOBAaHUS MPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpPbIE BO3HUKAIOT NP PEILIEHUH 3a]1a4 U3 APYTUX YYEOHBIX MPEIMETOB U peallbHON KU3HH.

Hayana maTreMaTH4ecKoOro aHajaimu3a

[TprMeHeHMe TPOU3BOIHON K UCCIEI0BAaHUIO (PYHKLUH HA MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxxnenne HanOobIIero ¥ HAMMEHBIIETO 3HAYCHUH HETIPEPBIBHOM (DYHKITNH Ha OTpE3Ke.

[IpuMeHeHrEe NPOU3BOMHOM I HAXOXACHHUS HAWIYUIIEro PEUIeHHs B IPHUKIAIHBIX
3amadax, AU ONpPEIENIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aAaHHOro (HopMysiod wWin
rpaguKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOHCTBO IEepBOOOpa3HbIX. [lepBoOOpa3HBIE 3JIEMEHTAPHBIX
¢ynkuuit. [IpaBuna HaxoX/1€HUS IEPBOOOPA3HBIX.

Wuterpan. ['eomerpuyecknii cMbICa MHTErpaia. Belaucienue onpenenéHHoro uHTerpaina
no ¢popmyine Hetorona-Jleitbauna.

[IpumeHeHue wWHTerpana JUIsi HAXOXKJIEHUS IUIOLMAAed IJIOCKUX @uryp u o0bEMOB
TEOMETPUUYECKUX TEIL.

[Tpumeps! pemenuit nuddepeHnnanbHbIX ypaBHEHH. MaTeMaTnueckoe MOAEIMpPOBaHNE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIInaTbHBIX YPaBHEHUH.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM VYPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:kIaHCKOro BOCIIMTAHUSA:

Cc()OPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMU  OOydYaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHICKOro OOIIECTBA, MPEJCTABIEHHWE O MaTEeMaTHYECKHX OCHOBAaX
(YHKIIMOHUPOBAHMS PA3NUYHBIX CTPYKTYp, SIBICHUH, NPOIEAYyp TPakIaHCKOTO OOIIecTBa
(BBIOOpBI, OIMPOCHI U JAPYroe), YMEHHE B3aWMOJEWCTBOBATh C COLIMAJIBLHBIMU HMHCTHUTYTaMH B
COOTBETCTBUU C X (QYHKIUSIMU H Ha3HAUYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OpMHUPOBAHHOCTh POCCUMCKON TPakJTaHCKON MIEHTUYHOCTH, YBAKEHUS K MPOILIOMY U
HACTOSIIIEMY POCCHMCKON MaTeMaTHKH, EHHOCTHOE OTHOILIEHHE K JOCTUKEHUSIM POCCUICKHUX
MaT€MaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIpYTruX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAHHME JYXOBHBIX IICHHOCTEH  pOCCHHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STHUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTHUYECKUM IPUMEHEHUEM
JOCTH>KCHUI HAyKU W JESTENbHOCThIO YYEHOIO, OCO3HAHHE JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOWYMBOTO Oy IyIIETO;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE  OTHOIIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ay, peHIeHH, pacCcyXIeHUH, BOCIPHUUMYUBOCTh K
MaTeMaTUYECKUM acTieKTaM Pa3IUnYHBIX BUJIOB UCKYCCTBA,

5) pusuveckoro BOCNUTAHMSA:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MaTEMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obOpasa >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, PEryisipHas Gu3anyeckass akTUBHOCTB),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHON I€ATEITbHOCTHIO;

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTh K TPYyJAYy, OCO3HAHHE IIEHHOCTH TPYIO0JI00Us, UHTEpeC K pa3IHuHbIM cepam
MpoeCCHOHAIBHON JCSITEIIPHOCTH, CBA3aHHBIM C MaTEMaTHKOW W €€ MPUIOKEHUSIMH, YMEHUE
CoBepIaTh OCO3HAHHBIA BBIOOp Oyaymielt mnpodeccu U peaTu30BBIBATh COOCTBEHHBIE
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHYeCKOMY OOpa30BaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 33/1a4 MaTEMaTHYECKON HANPaBJICHHOCTH;

7) 3K0JIOTMYEeCKOTr0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYphbl, TOHUMAHWE BIUSHUS COLHUAIBHO-
HSKOHOMHUYECKHUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
r100aMbHOTO  XapakTepa  JKOJOTHYECKHX  MpoOJieM, OpUEHTalMsT Ha  MPUMEHEHHe
MaTeMaTHYECKUX 3HAHUU ISl pelIeHHs 3a1ad B 00JacTH OKpY’KaloIlel Cpelibl, MIIaHuPOBaHUE
MTOCTYTIKOB ¥ OLICHKH UX BO3MOKHBIX MIOCIEACTBUN JUIs1 OKPYKAIOILIEH CPENbL;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIECTBEHHOW MPAKTUKH, TOHUMaHWE MAaTEMaTH4YeCKOW HayKH Kak chepsl
YEJI0BEUYECKOUW NEATENIbHOCTH, ITANOB €€ Pa3BUTHUS U 3HAYUMOCTHU JUISl PA3BUTHS [IUBUIIU3ALINH,
OBJIQJICHHE SI3bIKOM MATEMAaTHKUA U MaTeMaTH4YEeCKON KyJIbTypOl KaK CPeJICTBOM MO3HAHUS MHPA,



TOTOBHOCTb OCYLIECTBIIATH IPOEKTHYIO U UCCIENI0BATENbCKYIO AEATEIbHOCTh HHIANBUAYAIbHO U
B IpyIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTebHBbIE YHHBepPCaJbHbIe YUeOHbIe AelicTBUS

Ba3zoBble Jjornuyeckue aeiicTBuA:

BBISBJISITH U XapaKT€pPU30BaTh CYILECTBEHHbIE IPU3HAKM MAaTEMaTUYECKUX OOBEKTOB,
NOHATUHM, OTHOWIEHMH MeXAy MOHATUAMHU, (OpMyIUpOBaTH ONpEAETICHUsS  MOHATHH,
yCTaHABJIMBATh CYUIECTBEHHBIH MPHU3HAK KIACCH(HUKAIMKA, OCHOBAHUSA Ui 000OUICHHUA U
CPAaBHEHHUs, KDUTEPUU IIPOBOJAUMOIO aHAJIN3A;

BOCIIPHHUMATh, (OPMYJIHPOBATH W MPEeOOPa3OBHIBAThH CYXKICHHS: YTBEPIUTEIbHBIC U
OTpHILIATENIbHBIE, €IMHUYHbIE, YACTHBIE U 00IKe, YCIOBHBIE;

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOpEYUsS B (pakTax,
JAHHBIX, HaOMIONEHUSX W  YTBEPXKICHUAX, IpeiaraTb KPUTEpUU s BBIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JIeJIaTh BBIBOJBI C HMCIOJB30BAHUEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX M HHIYKTHUBHBIX
YMO3aKI4YEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITEIBHO JIOKA3aTEIbCTBA MAaTEMAaTHUECKUX YTBEPXKAECHUH (TpsMble U
OT MPOTUBHOIO), BBICTpAaUBaTh ApPryMEHTAlUI0, NPUBOJAUTH MPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOBI;

BBIOMpPATh CIOCO0 pemieHus y4deOHOW 3amaun (CpaBHHBATH HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh HauboJee MNOAXOASAIMM ¢ YYETOM CaMOCTOSTEIbHO BBIJCIECHHBIX
KpUTEPUEB).

ba3oBble ucciienoBaTe1bCKUE 1eHCTBUA:

HCIIOJIb30BaTh BOIIPOCHI KAK MCCIIEI0BATENbCKUIM MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOINPOCH], (UKCUPYIOLIME NPOTUBOpEYHE, NpoOJjeMy, YCTaHABIMBATh HCKOMOE M JaHHOE,
(dbopMUpPOBATH TMIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3ULINI0, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTAaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHYeCKOro OObEKTa, SIBJIECHUS, IPOLIECCa, BbISIBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SIBICHUSAMH, TPOIIECCaMH;

CaMOCTOSITENIbHO (POPMYJIMPOBATH 000OIIEHUSI ¥ BBIBOJBI IO pe3ysbTaTaM IMPOBEAEHHOIO
HaOJI0IeHNs, UCCIIEI0OBAaHMsI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyUYE€HHBIX PE3yJIbTaTOB, BHIBOJIOB U
00001IeHNI];

IIPOrHO3MPOBATh BO3MOXHOE Pa3BUTHUE MPOIIECCA, a TAK)KE BBIIBUIaTh MPEIIIOI0KEHUSA O
€ro pa3BUTHH B HOBBIX YCIIOBUSX.

Paborta ¢ nnopmanmeii:

BBISBJIATH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI1 OTBETAa Ha BOIPOC U AJIS
pelleHus 3a1a4H;

BbIOMpaTh MHGOPMALMI0O M3 HCTOYHHUKOB  Ppa3MYHBIX THUIOB, AaHAJIU3UPOBATb,
CHUCTEMaTH3MpOBaThb M HHTEPIPETUPOBATh MHGOPMAIMIO PA3IUYHBIX BUAOB U (opMm
MpeJICTaBICHHUS;

CTPYKTYpUpOBaTh  HMH(pOpMAlMIO, TMPEACTaBIATE €€ B  pa3iMyHbIX  (opmax,
WITIOCTPUPOBATh rpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPHUSM.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiCTBUSA
Oo0menne:



BOCIIPUHUMATh U (OPMYJIUPOBATH CYXACHHUS B COOTBETCTBUU C YCIOBUSIMU U IENISIMHU
001IeHUsI, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOI TOYKY 3PEHHSI B YCTHBIX U MHUCbMEHHBIX
TEKCTax, JaBaTh IOSCHEHUS IO XOAY peLIeHHs 3aJayd, KOMMEHTHUPOBATh IOJYYEHHBIN
pe3yJibTarT;

B XOJIe OOCYXKICHMsI 3a/aBaTh BOIIPOCHI MO CYILIECTBY 00CYXIaeMOil TeMbl, MPOOIEMBI,
perraemMoii 3ajauu, BbHICKA3bIBAaTh WJICH, HAICJICHHbIC HA MOMCK PEIICHHS, COMOCTAaBJISAThH CBOU
CYXKICHHS C CYXXJIEHUSIMU JPYIHMX YYaCTHHUKOB JMajora, oOHapy»XUBaTh pa3jivyuue U CXOJACTBO
MO3UIUH, B KOPPEKTHOH opMe GOopMyIMPOBATh PA3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJICTaBISTh Pe3yJbTaThl pPEUICHHs 3aJlayd, DKCIEPUMEHTa, HCCIIEeIOBAaHUS, MPOEKTa,
CaMOCTOSITENILHO BBIOMpAaTh (QopMaT BBICTYIUICHUS C Yy4€TOM 3aJad TPE3CHTAlUd |
0COOEHHOCTEH ayJUTOPHH.

PeryssiTuBHBIE YHUBepPCAJIbHBIE YUeOHbIE 1l CTBUS

Camoopranusaunus:

COCTaBJISATH IUIaH, aJTOPUTM pEIICHHs 3aJa4yd, BHIOMPATh CIOCOO PEIICHHS C y4ETOM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI PEIICHHI C YYETOM HOBOM HH(pOpMAIIHH.

CaMOKOHTPOJIb, IMOLMOHATbHbI MHTE/JIEKT:

BJIaZICTh HABBIKAMH IIO3HABATEIBHON peIEKCHN KaK OCO3HAHUS COBEpIIAEMbIX JCHCTBUIA
U MBICIUTEIBHBIX TIPOIIECCOB, WX pE3yJIbTaTOB, BIANACTh CIHOCOOAMH  CaMOIPOBEPKH,
CaMOKOHTPOJIS ITPOIIecca U pe3ysIbTaTa PelIeHUs] MaTeMaTHYeCKOH 3a1a4H;

NPEIBUICTh TPYIHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh NPH PEIICHWUH 3a/1a4H, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJIEHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBaTb COOTBETCTBHE pe3yjibTaTa MLEIM M YCIOBHUSIM, OOBSICHATH NPUYMHBI
JOCTYDKEHUSI WM HEJOCTIDKEHHsI Pe3yJbTaTOB EATEIBbHOCTH, HAXOJWUTh OMIMOKY, JaBaTh
OLIEHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeIbHOCTD:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaTbHONH pabOThI IpU
pemeHnr y4eOHBIX 3aJay, MPUHAMATh [eNb COBMECTHOM JeATeNbHOCTH, IUIAHUPOBAThH
OpraHu3alMI0 COBMECTHOM pPabOTHI, paclpeleniTbh BUIbl padoT, JOrOBapHBAThCs, OOCYXIAaTh
MIpoIIeCcC U Pe3yabTaT paboThl, 00001IaTh MHEHHST HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboTsl (00CyXaeHHs, 0OMEH MHEHUH, «MO3TOBBIE
HITYpPMBI» W WHBIC), BBITIOJHATH CBOIO 4YacTh PabOTHI W KOOPAWHUPOBATH CBOM JEHCTBHS C
JPYTUMHU 4WIEHAMH KOMAaHJbl, OLIEHMBAaTh KAauyeCTBO CBOEro BKJIaJa B OOLIMI MPOIYKT IO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.

MNPEAMETHBIE PE3YJIBTATHI

K xonny oOyuenus B 10 kiacce oOydarouuiicsi MOMYYHUT CIEIyIOIIME IpeIMeTHbIE
pe3yJbTaThl MO OTJENbHBIM TeMaM pabodeil mporpaMmsel y4eOHOro Kypca «Anredpa M Haudana
MaTeMaTHYeCKOIo aHalIu3a»:

Yuciia ¥ BbIYUCICHUSA:

CBOOOJIHO ONEPUPOBATH MOHATUAMU: PALMOHAIBHOE YUCII0, OECKOHEYHas! MEepUOIYecKast
I[pOGB, MNPOUCHTLI, HPPAllMOHAIILHOC YHUCIIO0, MHOKCCTBA pPAMOHAJIBHBIX H I[GflCTBHTGHBHLIX
Yucesl, MOyJIb IEHCTBUTENIBHOTO YHUCIIA;

IPUMEHSATH IpOOU U MPOLEHTHI I PEIICHHS MPUKJIAAHBIX 33124 U3 Pa3IMYHbIX OTpaciei
3HAHUU U peaJbHOU KU3HU;

OPUMEHATh TPUOIIKEHHBIE BBIYUCICHUS, NPaBWJIA OKPYTJCHUS, MPUKUIKY U OLIEHKY
pe3yibTara BHIYUCICHUH;
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CBOOOJTHO ONEpUpPOBAaTh IOHATUEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HCIOIb30BaTh
HNOIXOAAIIYI0 (OpMY 3alHMCH JCHCTBUTEIBHBIX YUCEN JJIsl PEIICHHS MPAaKTUYECKHX 3a1ad U
IPECTaBICHUS JAHHBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(YPMETHUECKUI KOPEHb HATyPaIbHOI CTEIICHH;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENIEHb C PallMOHAILHBIM I10Ka3aTelIeM;

CBOOOJTHO OMEpPUPOBATh MOHATUSAMH: JIOTapu(M dYHcIa, JECATUYHbIE M HATypaJbHBIC
JorapudMmebI;

CBOOOJTHO OIEPHPOBATH MOHATUSMH: CHHYC, KOCHHYC, TaHT€HC, KOTAHICHC YHCIIOBOTO
apryMeHTa;

OTIEpPHPOBATH MOHATHIMU: APKCUHYC, APKKOCHHYC M apKTAHTCHC YHCIOBOTO apryMEeHTa.

YpaBHeHUs] 1 HEPABEHCTBA:

CBOOOJTHO ~ ONEpUPOBaTh  NOHATHSAMH:  TOXKIECTBO, ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCHJIbHBIE YPAaBHEHUS U YPaBHEHUS-CIIEICTBUS, PABHOCHIIbHbIE HEPABEHCTBA;

OPUMEHSTHh Pa3IUYHbIE METOJBl PEUICHHS PALMOHAIBHBIX U JPOOHO-PAIlMOHAIBHBIX
YPaBHEHU, IPUMEHSTh METO/I HHTEPBAJIOB JIJIsl pEILIEHUS] HEPABEHCTB;

CBOOOJTHO ONEPUPOBATh MOHSATHSAMH: MHOTOWICH OT OJHOW IMEPEeMEHHON, MHOTOWIEH C
HeJbIMU - KO3 QUIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHATh JEJeHHEe MHOrowieHa Ha
MHOTOYJIEH C OCTaTKOM, TeopemMy be3y u Teopemy Buera ainst pemienus 3a1ay;

CBOOOJTHO ONEpUpPOBaTh IMOHATHSAMHU: CUCTEMa JIMHEHHBIX YypaBHEHUH, MaTpuIa,
OTIpEeNeNIUTEeNb MAaTpUIbl 2 X 2 W €ro TeOMETPUYECKHH CMBICI, HCIOIb30BaTh CBOMCTBA
onpenenurens 2 X 2 Ui BBIYUCIEHUS €ro 3Hau€HUsl, IPUMEHATh ONPEASTUTENN A PELIeHUs
CHCTEMBI JMHEWHBIX YpaBHEHHI, MOJEIHUPOBATh pPEAbHBIC CUTYAIlMH C TIOMOIIBIO CHCTEMBI
JUHEWHBIX ypaBHEHWH, UCCIel10BaTh IOCTPOEHHBbIE MOJAEIM C TIOMOIIBIO MaTpull H
OTIpeNieNuTeNeH, HHTEPIIPETUPOBATH MOTyUYeHHBIH Pe3yIbTarT;

UCIIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHSAMH JUIsl TpeoOpa30BaHus BRIPaKEHUIA;

BBITIOJIHATh ~ MPEOOpPa30BaHUSI  YHMCIOBBIX  BBIPDAKEHHH, COAEP)KAIIUX CTETEHH C
palMOHATILHBIM ITOKa3aTelNeM;

UCIOJIb30BaTh  CBOWCTBA JIorapuMoB i  IpeoOpa3oBaHUsl  JIOTapUPMUUYECKHX
BBIPAKECHMUI;

CBOOOJTHO  OINEpPHPOBATH  TOHATHSAMHU:  HPpPAlMOHANbHBIC,  TIOKa3aTelbHbIE U
JorapupMHUECKUe YpaBHEHUS, HAXOIUTh MX PELICHUs C IMOMOIIbIO PAaBHOCWIBHBIX MEPEX00B
VI OCYIIECTBIISIS TIPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpudeckue (opMynsl Ui IpeoOpa3oBaHUs
TPUTOHOMETPHUYECKUX BBIPKEHHI,

CBOOOJTHO OINEPUPOBATH IOHATHEM: TPUTOHOMETPHUUYECKOE YypaBHEHHE, IPUMEHATH
HE0O0X0IMMBIE (POPMYITBI ISl PEIICHHSI OCHOBHBIX TUTIOB TPUTOHOMETPUYECKIX YPaBHEHUH;

MOJICIUPOBATh peAJbHbIE CUTYallMd Ha s3bIKe aireOpbl, COCTAaBIATH BBIPAXKEHUS,
ypaBHEHHsI, HEpPaBEHCTBAa 110 YCJIOBHIO 3a/layd, WCCICIOBATh TIOCTPOCHHBIE MOJEIN C
UCIIOJIb30BaHUEM ammapaTa anreOphl.

DyHKIUHN U TPaQUKH:

CBOOOJTHO OMEpUpPOBaTh MOHATUAMHU: (YHKIMS, CHOCOOBI 3aJaHHs (YHKLIUH, B3aUMHO
oOpaTHble (QYHKIMH, KOMOO3ULIMS (DyHKUUN, Trpa@uK (QYHKIUH, BBIIOIHITH 3JI€MEHTapHbIE
npeoOpa3oBaHus rpaukoB GyHKIUHT;

CBOOOJTHO OMEpUPOBATh MOHATUSAMHU: OOJIACTh ONPEACICHHS M MHOYKECTBO 3HA4YEHUM
byHKUIMY, HYJIUM QYHKIUH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,;

CBOOOJTHO ONEpPUPOBATH MOHATHAMU: YETHBIE M HEUETHbIC (DYHKIUM, MEPUOJUUECKUE
(GYHKIMM, TPOMEXKYTKHM MOHOTOHHOCTH (DYHKIMH, MAaKCUMyMbl U MHUHUMYMBI (YHKIIHH,
HauOoJIbIlIee M HAaUMEHblIIee 3HaYeHNe (PYHKIUU Ha IPOMEKYTKE;
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CBOOOJTHO ONEpPUPOBATH MOHATHSAMHU: CTENEHHass (YHKIMS C HATypaJbHbIM U LEJIbIM
nokasareseM, rpaduk CTENeHHON (YHKIMU C HAaTypajJbHBIM W LEJNBIM IOKa3aTeneM, rpaduk
KOpHs N-0M CTEeNeH! KaK (yHKLIUU 0OpaTHOH CTENEHU C HaTypaJIbHbIM IIOKA3aTeNIeM;

ONEepHUPOBATh TOHATHAMM: JIMHEWHAs, KBaIpaTW4Has W JAPOOHO-IMHEHHAs (QYHKIHH,
BBINOJIHATH 3JIEMEHTApPHOE UCCIIEI0BAaHUE U IIOCTPOECHUE UX IPa(PUKOB;

CBOOOJTHO ONEPHPOBATh MOHATHAMHM: IMOKa3aTeNbHas U Jorapugmuueckas QyHKUUH, UX
CBOMCTBA U rpadMKH, UCIIOIb30BaTh UX I'padUKH JUIsl peLICHHs] ypPaBHEHMI;

CBOOOJTHO ONEPUPOBATh MOHSATHSIMU: TPUTOHOMETPHUYECKAs] OKPYKHOCTB, OIpENEICHUE
TPUTOHOMETPUUYECKUX (QYHKIUI YUCIOBOIO apryMEeHTa;

UCTIOJIB30BaTh Ipaduku (QYyHKIUHA A7 MCCIEAOBAaHMS IPOIECCOB M 3aBUCHUMOCTEH MpHU
peLIeHUH 3aJad U3 JPYyruxX y4eOHbIX IPEIMETOB M pealbHOW *KHM3HM, BbIpaXkaTh (opMyIaMu
3aBUCHUMOCTH MEXK]y BEIMUMHAMY;

Hauana maTeMaTH4eCKOI0 aHAJIM3A:

CBOOOJTHO OIEPHUPOBATH MOHATHAMHU: apuPMeTHdecKas U TeOMETPUYECKas IpPOTpeccus,
0eckoHeuHO yObIBarOIasi FreOMETpUYECcKasi MPOrpeccHsi, TMHEHHBIH U SKCIIOHEHLIUAIBHBIN POCT,
(dopMyJia CI0XKHBIX NPOLIEHTOB, UMETh MIPE/ICTABICHUE O KOHCTAHTE;

MCII0JIb30BaTh IIPOIPECCUU IS PELICHMSI PEAJIbHBIX 3a]a4 IPUKJIAJHOTO XapaKTepa;

CBOOOZHO  ONEpPUpPOBaTh  IMOHATHSMHU:  IIOCJIENOBATEIbHOCTh,  CIIOCOOBI  3aJlaHus
II0CJIEI0BATEIbHOCTEN, MOHOTOHHBIE U OTPAHUYEHHBIE [TOCIEA0BATEIbHOCTH, IOHUMATh OCHOBBI
3apO’KJIEHUS] MaTEMAaTUYECKOr0 aHaJIN3a KaK aHajan3a OECKOHEYHO MallbIX;

CBOOOJIHO ONEpPHPOBATh MOHATUSAMH: HENpPEpbIBHBIE (YHKIMM, TOYKU pa3pbiBa rpaduxa
¢GyHKIMH, acHMOTOTH Tpaduka GyHKINH;

CBOOOJTHO OINEpHpOBATh MOHATHEM: (DYHKIUS, HENpepbIBHAas Ha OTpE3Ke, NPUMEHATh
CBOICTBa HEMPEPHIBHBIX (QYHKIIUH JIIsl pelIeHus 3a/1a4;

CBOOOJTHO ONeEpUpOBaTh IMOHATHUAMHU: INiepBas W BTOpas MPOMU3BOJHBIE (YHKIIUH,
KacaTesbHas K rpa@uky QpyHKINU;

BBIUNCIIATh MPOU3BOAHBIE CYMMBI, IPOM3BEICHMS, YaCTHOIO M KOMIIO3ULUHU JABYX
GyHKIMI, 3HaTh MPOU3BOIHBIE FTIEMEHTAPHBIX (PYHKIIMIA;

UCIOJIb30BaTh T€OMETPUUYECKUH U (PU3UUECKUI CMBICI IPOU3BOJHOM JIJIs peIlIeHHs 3a/1ay.

MHoskecTBa U JIOTHKA:

CBOOOJIHO OTIEPUPOBATH MOHATHSIMU: MHOXKECTBO, OTIEpallii HaJl MHOKECTBAMH;

HCIIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN armapar JUlsl ONMCaHUs peajbHbIX MPOIECCOB
U SIBJIGHUH, IPU PELIeHNH 33/1a4 U3 JPYTUX yUYeOHbIX IPEIMETOB;

CBOOOJHO OMNEpUpPOBAaTh MOHATUSIMH: OIpeAeNieHue, Teopema, YypaBHEHHUE-CIIEJCTBUE,
CBOWCTBO MaTeMaTH4YeCKOro OOBEKTa, JOKa3aTelbCTBO, PABHOCWIBHBIE ypaBHEHHUS U
HEPaBEHCTBA.

K xonmy oOyuenuss B 11 kJiacce oOyd4aroImIuiCsi MOMYYHUT CIEAYIOIIME MpEIMETHbIE
pe3yNbTaThl MO OTAENbHBIM TeMaM pabouel mporpaMMmbl yueOHOro Kypca «Anredpa M Havaa
MaTEMaTHYECKOT O aHAJIN3a»:

Yuciia 1 BBIYUCICHUSA:

CBOOOJTHO OINEPUPOBATH MOHATUSAMH: HATypajJbHOE W IEJ0€ YHCIO, MHOXXECTBa
HaTypaJIbHBIX U LIEJIBIX YHCEJI, UCIOJIb30BaTh NMPU3HAKU JeauMocTH nensix yncen, HOJ[ u HOK
HaTYpaJIbHBIX YHMCENl AJIs PELIEHUS 3a1a4, IPUMEHATh aIropuT™M EBKinaa;

cBOOOJIHO ONEpUPOBaTh MOHATUEM OCTaTKa MO MOJYJIIO, 3allUChIBaTh HATYpaJIbHbIC YHCIIA
B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUMCIICHUS;

CBOOOJTHO ONEpUPOBaTh MOHATHSIMU: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMIUIEKCHBIX
YHCell, MPEICTABIATh KOMILJICKCHBIC YHCIIa B aNreOpandeckoil 1 TPUrOHOMETPUYECKOH (opme,
BBINOJIHATH ApU(PMETUYECKHUE ONIEPALIUU C HUMH U N300paXkaTh Ha KOOPJMHATHON INIOCKOCTH.

YpaBHeHUsS M HEpaBEeHCTBA:
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CBOOOAHO  OMEpUpOBaTh  MOHATHSIMH:  HMppAllMOHANbHBIE,  IOKa3aTeJIbHbIE U
norapuMuUecKre HEPABEHCTBA, HAXOAUTh UX PEIICHUS C TOMOIIHIO PABHOCHIIBHBIX MTEPEXOJI0B;

OCYUIECTBIISITH OTOOP KOPHEW MPU PEIIEHUH TPUTOHOMETPUYECKOTO YPABHEHHUS,

CBOOOMHO OINEpPHPOBATH IMOHSATHEM TPUTOHOMETPHUECKOE HEPABEHCTBO, IPUMEHSTH
HeoO0XouMble (HOPMYIIBI AJISl PELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOIHO ONEPHUPOBATH MOHATHAMH: CHCTEMAa U COBOKYITHOCTh YPaBHEHUN U HEPABEHCTB,
PaBHOCUJIBHBIE CUCTEMBI M CUCTEMBbI-CIICACTBHS, HAXOJAUTh PEHICHHUSI CUCTEMbI M COBOKYITHOCTEH
paloHaIbHBIX, HMPPAIMOHATBHBIX, TIOKA3aTEIbHBIX H JIOTApU(OMUYECKUX YpaBHEHUU U
HEPABEHCTB;

pemiath paluoHaJIbHBIC, HWpPpPAIMOHANBHBIC, I[OKa3aTelbHbIC, JOrapudMHUUECKUe U
TPUTOHOMETPHUECKHUE YPAaBHEHUSI U HEPABEHCTBA, COAEpIKAIllMe MOy U ITapaMeTphl;

MPUMEHSTH TpadUIecKre METOIBI ISl PEIICHUST YPABHCHUI M HEPABEHCTB, a TAKXKe 3a/1a4
C mapaMeTpaMu;

MOJICIUPOBATh peajbHbIE CHUTyalldd Ha S3bIKE aireOpbl, COCTABIISITH BBIPAXKECHHUS,
YpaBHEHHUS, HEPaBEHCTBA M MX CHCTEMbI [0 YCJIOBHUIO 3a/layM, HCCIEN0BaTh IMOCTPOCHHbBIC
MOJIEJIU C UCIIOJIb30BaHUEM alllapaTa ajreopsl, MHTEPIPETUPOBATH MOIYUCHHBIN pe3ysIbTaT.

DOyHKUUH U rpaduku:

CTPOUTH TpapuKH KOMIO3UIMHA (DPYHKIUN C IMOMOIIBI0 JIEMEHTAPHOTO UCCIICIOBAHHS U
CBOICTB KOMITO3UIIUU ABYX (PYHKIIHIA;

CTPOUTH T'E€OMETPUUECKHE O0pa3bl ypaBHEHUW W HEPABEHCTB HA KOOPJMWHATHOMN
IJIOCKOCTH;

CBOOOHO OMEPUPOBATH MOHATUSMU: TPA(QUKH TPUTOHOMETPHUICCKHUX (YHKITHIA,

MPUMEHSTh QYHKIUHU AJI1 MOJICTUPOBAHUS M UCCIIEIOBAaHUS pPeaTbHBIX MPOIIECCOB.

Hauyana matemMaTHyeckoro aHajamn3a:

UCIIONIb30BaTh TMPOU3BOJHYIO [UIsl UCCleNoBaHUs (YHKIUM HAa MOHOTOHHOCTh U
KCTPEMYMBI;

HAXOJUTh HauOOIbIIIee U HAaUMEHbIIIee 3HaYeHHs (PYHKIIMU HEMPEPHIBHON Ha OTPE3KE;

WCIIOJIH30BaTh MTPOU3ZBOJAHYIO ISl HAXOXKJICHUSI HAUTYUIlEro PEIIeHUs] B MPUKIATHBIX, B
TOM YHCIJIE COLUMAIBbHO-D)KOHOMHYECKHUX, 3aJadax, ISl ONPEICNICHHUs] CKOPOCTH M YCKOPEHUS
mpoliecca, 3a1aHHOr0 (POoPMYIION MU TpadUuKoMm;

CBOOOJHO OMEpUPOBATH MOHATUSIMU: TIEPBOOOPA3HAs, ONPEACIEHHBIN HHTETPall, HAXOAUTh
nepBoOOpa3Hble HIEMEHTAPHBIX (YHKIUA M BBIYUCIATH WHTErpan mo ¢opmysne HproToHa-
JleliOHMnA;

HaXOJIUTh TIJIOIIAIN TUIOCKUX (PUTYP B OOBEMBI TEJT C TTOMOIILI0 MHTETPAJIA;

MMETh MPEJCTAaBIEHUE O MAaTEMAaTHUYECKOM MOJICIUPOBAHUU HA IMPUMEPE COCTABIICHMS
nudepeHIabHBIX YPaBHCHHH,

peliaTh NPUKIAJHBIE 33a4i, B TOM YHCJIE COIMATbHO-KOHOMHYECKOTO U (PU3UYECKOTO
XapakTepa, CpeJICTBAMH MaTEeMAaTHYECKOTO aHAIH3a.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanuyecTBo 4acosB

Ne HaumeHoBaHMe pa3ae/ioB H TeM KOHTDOILHEL JyeKTpoHHbIE (I POBLIE)
n/n NMpOrpamMmbl Bcero P o0pa3oBaTe/bHbIE Pecypchl
padoThI
MHOK€eCTBO IEMCTBUTENBHBIX YHCEIL.
1 Mmuorounensl. PanmonanbHbie ypaBHEHUS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
ypaBHEHUH
2 Oyukiuu U rpadpuku. CreneHHas GyHKIHS C 12 1
L[eJIbIM TIOKa3aTesIeM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
HppatmonanbHble ypaBHEHUS
4 [TokazarenpHas ynkmwms. [TokazarenpHbIe 10 1
ypaBHEHUs
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUs
6 TpuronomeTpuueckue BIpaXEHUs U 22 1
ypaBHEHUs
7 ITocnenoBareabHOCTH U POTPECCUH 10
8 HenpepriBabie dynkiuu. [IponsBoanas 20 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 5 5
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10
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11 KJIACC

KoanuyecTBo 4acosB

Ne HaumeHoBaHMe pa3ae/ioB H TeM JueKTpoHHbIE (HU(POBHIE)
KoHTpoJbHbIe
n/m NPOrpaMMbI Bcero o0pa3oBaTebHbIE Pecypchl
padoThI
1 HccnenoBanne QyHKIHA ¢ TOMOIIBIO 22 1
MPOU3BOAHOMN
2 [lepBOOOpa3Has ¥ UHTErPal 12 1
3 I'paduxu TPUTOHOMETPHUECKUX (DYHKITHHA. 14 1
TpuroHoMeTprUYeCKHE HEPABEHCTBA
4 HppanuroHanbHbIe, I0Ka3aTeIbHbIE U 24 1
Jorapu(pMUIECKHE HEPABEHCTBA
5 KoMILieKcHbIe 4icia 10
6 HarypanbHble 1 1einsie yncia 10 1
CucTeMbl pallMOHAIBHBIX, HPPAIIMOHATBHBIX
7 MOKa3aTebHBIX U JIOTapU()MHUIECKAX 12 1
ypaBHEHUH
8 3ajaun ¢ mapaMeTpaMu 16 1
9 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hdara uudgposbie
n/n Tema ypoka Beero Kontpoas- U3YYeHU s o0pa3oBaTe/ibHbIE
Hble PadoThI
pecypcbl
1 MHE))KeCTBO, ONEepalMK HaJl MHOXKECTBAMHU U UX 1
CBOMCTBA
2 Juarpammsbl Diinepa-Benna 1
3 [IpuMeHeHne TeOpeTUKO-MHOKECTBEHHOTO armapara 1
JUTSI pellieHus 3a/1a4
Panmonansubie uncna. OOBIKHOBEHHBIC U JIECATUYHBIC
4 IpoOu, MPOLEHTHI, OECKOHEUHBIE TIEPUOANYECKIE 1
npobu
Panmonanshbie uncna. OOBIKHOBEHHBIEC U JIECATUYHBIC
S IpoOu, IPOLIEHTHI, OECKOHEYHBIE TIEPUOUUECKIE 1
npobu
6 [Ipumenenue apodeii U NPOIEHTOB I PEeIICHUs 1
MPUKJIAJHBIX 3a/1a4
7 [Ipumenenue apobeii U NPOIEHTOB IS PEeIIeHUs 1
MPUKJIAJHBIX 3a/1a4
8 JerictBurenbHble yncna. PanimonanbHbie U 1
HppAIMOHAIIbHBIE YHCIIA
9 ApudmeTrrueckue onepanuu c 1eHCTBUTEIbHBIMU 1
YUCIaMHU
10 Moyib AeHCTBUTENLHOIO YHCIIA U €r0 CBOMCTBA 1
11 [TpubmmxkEHHBIC BEIYUCIICHHUSI, IPABHIIA OKPYTIICHHA, 1
MIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BHIYMCICHHUI
12 OCHOBHBIE METOJIBI PEIIECHHS IIEBIX U IPOOHO- 1




palMOHAIbHBIX YPABHEHUN U HEPABEHCTB

OCHOBHBIE METO/BI PELIEHUS LIENBIX U IPOOHO-

13 palMOHAJIbHBIX YPABHECHUM U HEPABCHCTB

14 OCHOBHBIE METO/bI PELLIEHUS LIEIbIX U IPOOHO-
paloHaIbHBIX YPABHEHUM U HEPABEHCTB

15 MHorowieHsl OT OAHON NepeMeHHOU. [lenenue
MHOIO4JI€Ha Ha MHOIO4IeH ¢ ocTatkoM. Teopema besy

16 MHorousieHs! ¢ LenbMu Kodpduuuentamu. Teopema
Buera

17 Pelienyre CUCTEM JIMHEWHBIX YPaBHEHH

18 Pemenue cucrem JINHENHBIX YpaBHEHUN
Martpuna cucTeMsl JINHEWHBIX YPAaBHEHHM.

19 Onpenenurens MaTPULBI 2X2, €r0 reOMETPUUECKUI
CMBICJ U CBOMCTBA; BBIYUCIIEHUE €TI0 3HAYCHMUSI

20 OnpenenHTeJEL MaTpulbl 2X2, ero FeOMETPUYECKU
CMBICJ U CBOMCTBA; BBIYUCIIEHHUE €r0 3HAYCHMUSI

21 [Ipumenenue onpeaenuTens Jisl pelieHns CUCTEMBI
JUHENHBIX YPAaBHEHUM

22 Pemenne npukiaaHbIX 3aa4 ¢ TOMOIIBIO CUCTEMBbI
JUHENHBIX YpaBHEHUM

23 Pemenue npukiaaHbIX 3aa4 ¢ TOMOIIbIO CUCTEMBI
JMHENHBIX YPaBHEHUM

24 KonrtponbHas pabota: "PanmonanbHble ypaBHEHUS U
HepaBeHCTBA. CUCTEMBI IMHEWHBIX YpaBHEHNUN"

o5 @Oynk1us, crocoOsl 3aganus GyHku. Bzanmuo
obOpatubie pyHknuu. Kommosumms ¢hyHKImiA

26 I'paduk pynkumu. dnemeHTapHble IPeoOpa3oBaHuUs
rpaduKoB PyHKIHI
OO6nacTp ornpeeneHuss © MHOXKECTBO 3HAUCHHI

27 ¢Gyuxiun. Hymu pyaknun. [IpoMexyTKH 3HaK

IIOCTOAHCTBA
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Yérubie n HeuéTHBIC pyHKIMU. [leproanueckue

28
¢bynkiuu. [IpoMexyTKu MOHOTOHHOCTH (PyHKIIUU
MaxkcuMyMmbl 1 MUHUMYMBI QyHKIMH. Hanbombiiee u

29
HaMMEHblIee 3HaYeHNEe (PYHKIUU Ha TIPOMEKYTKE

30 Jlunelinas, KBagpaTU4Hasi U IpOOHO-TUHEHHAS
byHKIIH
DneMeHTapHOE UCCIEOBAaHUE U TOCTPOEHUE

31 .
rpaduKoB 3THUX PYHKIUI

32 DneMeHTapHOEe UCCIIEIOBAaHUE U ITIOCTPOCHUE
rpaduKoOB ATUX QYHKIHHA

33 Crenens ¢ 1enbM nokasareneM. bunom HeroToHa

34 Crenens ¢ nensM nokasareneM. bunom Herotona
CrenenHas GyHKLHS C HATYPAJIbHBIM U LEIbIM

35 .
noka3zareneM. E€ cBoiicTBa u rpaduk

36 KonTponbnas pabora: "Crenennas pynkuus. E€
cBoiicTBa u rpauk"

37 ApudmeTrueckuil KOpeHb HaTypalbHOU CTENIEHU U
€ro CBOMCTBA

38 Apudmernueckuit KOpeHb HaTYpaJIbHON CTENIEHU U
€ro CBOMCTBA

39 [IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUH,
COJIEpIKAIMX CTENIEHU U KOPHU
IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUN

40 ’
COJIEp KaIINX CTENIEeHU U KOPHU
IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUN

41 ’
COJIEp KaIlNX CTENIEeHU U KOPHU

42 Hppannonanbabie ypaBHeHUA. OCHOBHBIE METOIbI
pelIeHus] UPPALMOHATIBHBIX YPABHEHU N

43 WppanmonansHeie ypaBHeHNs. OCHOBHBIE METOABI

pELIECHHS UPPALMOHATIBHBIX YPAaBHEHHI
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WppanmonansHblie ypaBHeHNs. OCHOBHbBIE METO/bBI

44 1
pelIeHrs UPPALMOHATIBHBIX YPaBHEHUI

45 PaBHOCHIIbHBIE TIEpEXObl B PELICHUH 1
HUPPALMOHATIbHBIX YPAaBHEHUM

46 PaBHOCHIIbHBIE TIEPEXOIbI B PEIICHUT 1
UPpalMOHATIBHBIX YPaBHEHUI

47 PaBHOCUIIbHBIE TIEpEXObI B PELICHUH 1
HPPALMOHATIbHBIX YPAaBHEHUM

48 PaBHOCHIIbHBIE TIEPEXOIbI B PEIICHUT 1
UPpallMOHATIBHBIX YPaBHEHUI

49 CaoticTBa 1 rpaduK KOpHS N-0 CTEIICHH KaK (PYHKIIHH 1
00paTHOM CTETEHU C HAaTypaJbHBIM MTOKA3aTeIeM

50 CaoiicTBa 1 rpaduK KOpHS N-O CTETEHU KaK (PYHKIMH 1
00paTHOM CTEIeHU C HATYPaJIbHBIM MTOKA3aTeIeM

51 Konrponsnas pabora: "CsoiicTBa n rpaduk KopHs N- 1
oil crenenu. MpparmonanbHbie ypaBHEHUS "

52 Crenenb ¢ pallMOHAIBHBIM ITOKAa3aTeIEM U €€ CBOMCTBA 1

53 CreneHsb ¢ pallMOHAIBHBIM ITOKAa3aTeIEM U €€ CBOMCTBA 1

54 Crenens ¢ paluoHaILHEIM [TOKA3aTeleM H €€ CBOMCTBa 1

99 [MokasatenbHast QyHKIHMs, €€ CBONCTBA U TpaduK 1

56 Hcnons3oBanue rpaduka QyHKINUU A pelIeHUs 1
YpaBHEHUU

57 Ucnons3zoBanue rpaduka QyHKIUU A1 pEIICHUS 1
YpaBHEHUH

58 [TokazaTenbHbie ypaBHEHUS. OCHOBHBIE METO/IbI 1

EIICHMS TTOKA3aTeJIbHBIX YPaBHEHUM
y

59 [TokazaTenpHbie ypaBHEeHUS. OCHOBHBIE METO/IbI 1
pelIeHus MOKa3aTeIbHbIX YPABHEHHI

60 [TokazaTenpHbie ypaBHEeHUS. OCHOBHBIE METOIBI 1

PEIICHU ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ
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Konrponsnas padora: "[lokazatenbHast QyHKIHS.

61 1
[TokazatenbHble ypaBHEHHS"

62 Jlorapudm uncna. Colictsa orapudpma 1

63 Jlorapudm uncna. CpoiicTsa norapupma 1

64 Jlorapudm uncna. CBolicTsa Jorapudpma 1

65 JlecsiTUYHBIE ¥ HATYpaJIbHBIE JIOTAPUPMBEI 1

66 €CSATUYHBIC U HATypaJbHbIE JTOrapu(pMbl 1

y

67 [TpeoOpa3oBanue BIpaKCHUH, COEPIKAIINX 1
sorapupmMsbl

68 [TpeoOpa3oBanue BIpaKCHUH, COEPIKAIINX 1
sorapupmMsbl

69 [IpeoOpazoBaHue BEIPAKECHHH, COIEPIKALTUX 1
Jorapudmpl

70 Jlorapudmuueckas GpyHKIUs, €€ CBOUCTBA U rpaduK

/1 Jlorapudpmuueckas pyHkuus, €€ CBOUCTBA U rpaduk
Hcnonb3oBanue rpaduka GyHKIUM 1)1 pELICHUs

72 N 1
ypaBHEHHH

73 Wcnonp3oBanue rpaduka QyHKINUN )1 pelLICHUs 1
ypaBHEHUH
Jlorapudpmuueckue ypaBHeHUs1. OCHOBHBIE METOIbI

74 . 1
pereHust JorapuPMHUUECKUX ypaBHEHHN
Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METO/IbI

75 - 1
peleHust JorapupMHUUECKUX ypaBHEHUN
Jlorapudgmuueckue ypaBHeHHs. OCHOBHBIE METO/IBI

76 . 1
peleHust JorapupMHUUECKUX ypaBHEHUN

77 PaBHOCHIIbHBIE TEPEXO/IbI B PEIICHUH 1
Jorapu(MUUECKUX ypaBHEHUIN

78 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH 1

norapuMUYECKUX YpaBHEHUIN
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KonTponbnas pabora: "Jlorapudmuueckas GyHKIHUS.

79 " 1
Jlorapudmuueckue ypaBHeHusI

80 CuHyC, KOCHHYC, TAHI'€HC ¥ KOTAHTEHC YHMCIOBOTO 1
apryMenTa

81 CuHyC, KOCMHYC, TAHTEHC ¥ KOTAHI'€HC YHMCIOBOTO 1
aprymeHra

82 ApPKCHHYC, apDKKOCUHYC ¥ aPKTaHI'€HC YU CIIOBOTO 1
apryMenTa

83 ApPKCHHYC, apDKKOCHHYC M aPKTaHT€HC YMCIIOBOTO 1
aprymeHra

84 TpuroHoMeTprYecKas OKpPyKHOCTb, OIIPEIETCHUE 1
TPUTOHOMETPHYECKHMX (DYHKIMI YMCIOBOrO apryMeHTa

85 TpuroHoMeTprYecKas OKpyKHOCTb, ONPEIETECHUE 1
TPUIOHOMETPHYECKUX (QYHKIMI YMCIOBOTO apryMeHTa

86 OCHOBHbBIE TPUTOHOMETPHYECKHE (HOPMYIIBI 1

87 OCHOBHBIE TPHTOHOMETPHYECKUE (POPMYITBI 1

88 OCHOBHbIE TPHIOHOMETPHYECKHE (POPMYIIBI 1

89 OCHOBHBIE TPHTOHOMETPHYECKUE (POPMYITBI 1

90 [IpeoOpa3oBaHKe TPUTOHOMETPUUECKUX BHIPAKEHUI 1

91 [IpeoOpa3oBaHKe TPUTOHOMETPUUECKUX BHIPAKEHUI 1

92 [IpeoOpa3oBaHKe TPUTOHOMETPUUECKUX BHIPAKEHUI 1

93 [TpeoOpa3oBaHKe TPUTOHOMETPUYECKHX BBHIPAKEHUM 1

94 PenieHre TPUrOHOMETPUYECKUX YPaBHCHUI 1

95 Pemenne TpUrOHOMETPUYECKUX YPaBHEHU I 1

96 PenieHre TPUrOHOMETPUYECKUX YPaBHCHUI 1

97 Pemenne TpUrOHOMETPUYECKUX YPaBHEHU I 1

98 PenieHne TPUrOHOMETPUYECKUX YPaBHEHUI 1

99 PelieHre TPUrOHOMETPHIECKUX YPABHEHU I 1
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100 PelieHne TPUrOHOMETPUYECKUX YPABHEHUI 1

101 KontponbHas padota: "Tpuronomerpuieckue 1
BBIPAKEHUS] U TPUTOHOMETPUUECKHE YpaBHEHUS"
[TocienoBaTeNbHOCTH, CIOCOOBI 3a1aHus

102 rocJieioBaTeIbHOCTE. MeTo 1 MaTeMaTHYeCKOM 1
UHIyKLIUK

103 MOHOTOHHBIE U OTPaHUYEHHBIE MTOCIIEIOBATEIBHOCTH. 1
Hcropust aHammu3a 6ECKOHEYHO MaJIbIX

104 ApudmeTnueckas mporpeccus 1

105 [eomeTprYecKas IPOrpeccHs 1

106 BeckoHeuno yObIBaroIIas FeOMETPHYECKAS IPOTPECCHUS 1

107 Cymma O0ecKOHEYHO YOBIBAIOIICH IeOMETPHISCKON 1
HPOrpecCcUr

108 JIuHEeNHbIN 1 SKCIOHEHIMATIBHBIN pocT. Yuco e. 1
dopmyJia CIOKHBIX IPOLICHTOB

109 JIMHENHBIN 1 SKCIOHEHIUATIBHBIN pocT. Yucno e. 1
dopMmyIia CIOKHBIX TPOIEHTOR

110 Hcrnonp30Banue MPOTPECCHH TSI PEIICHUSI PEaTbHBIX 1
3a/1a4 MPUKIIAJHOTO XapaKTepa

111 KonTponbnas pabota: "[locnegoBareasHOCTH U 1
nporpeccun’

112 HenpepbiBHbIC (GYHKINK U HX CBOMCTBA 1

113 Touka paspbiBa. ACUMITOTHI TPaQUKOB (yHKIIMI 1

114 CaoiicTBa QyHKIMI HETIPEPHIBHBIX HA OTPE3KE 1

115 CaoiicTBa QPyHKIMI HENPEPHIBHBIX HA OTPE3KE 1

116 MeTo/1 HHTEPBAJIOB /ISl PEIICHHs] HEPABEHCTB 1

117 MeTo MHTEPBAJIOB TS PEIIEHHs HEPABEHCTB 1

118 MeTo1 HHTEpPBAJIOB /ISl PELICHHs] HEPABEHCTB 1

119 [IpumeHeHne CBOMCTB HENPEPHIBHBIX (QYHKIUHN 1715 1
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penieHus 3aia4y

120 [TpuMeHeHre CBOWCTB HEMIPEPBIBHBIX (DYHKINHN IS 1
peleHus 3a1a4

121 [lepBast u BTOpast POM3BOIHbIE PYHKIIUH 1

122 Onpenenenue, reoOMETPUUECKUNA CMBICIT TPOU3BOAHOM 1

123 Onpenenenue, GU3NYECKUI CMBICI TIPOU3BOIHOM 1

124 VpaBHeHHE KacareabHOM K rpaduky QpyHKIUH 1

125 VpaBHEHHUE KacaTeNbHOMN K rpaduKy QyHKIMHU 1

126 [Tpou3BOAHBIC 3JIEMEHTAPHBIX (DYHKIIHI 1

127 [Ipou3BOHbIE DIIEMEHTAPHBIX (DyHKIIUIH 1

128 [Tpon3BogHAS CyMMBI, TIPOU3BEICHMUS, YACTHOTO U 1
KOMIO3UIMHU QYHKIHI

129 [Tpou3Bo/Has CyMMBI, IPOU3BEICHUS, YACTHOTO U 1
KOMITO3UITUHU (YHKITHIA

130 [Tpon3BoIHAS CYyMMBI, TIPOU3BEICHUS, YACTHOTO U 1
KOMIO3UIMHU (QYHKIHI

131 Konrposnsnas pa6ora: "TIpoussoanas” 1 1

132 [ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIIMS 3HAHUN: 1
"YpaBHenus"

133 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs 3HAHU: 1
"Oyukmun"

134 Hrorosast KOHTPOJIbHAs paboTa

135 HroroBast KOHTPOJIbHAs paboTa

136 [ToBTOpEeHME, 0000IIEHNE, CHCTEMAaTH3aINs 3HAHUN

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10
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11 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Kontpoanuiie U3YYCHUS o0pa3oBaTe/ibHbIE
padoThI pecypes:
1 [IpumeneHne mpoU3BOIHON K UCCIIEI0BAHUIO 1
(GyHKIMH HA MOHOTOHHOCTB M 9KCTPEMYMBI
2 [IpuMeHeHne Mpou3BOIHON K UCCIEAOBAHUIO 1
GbyHKIIUI HAa MOHOTOHHOCTh M 9KCTPEMYMBbI
3 [IpumeHeHne mporu3BOIHON K UCCIEI0BAHUIO 1
(GyHKIMH HAa MOHOTOHHOCTB M 9KCTPEMYMBI
4 [IpuMeHeHne npou3BOIHOMN K UCCIIETOBAHUIO 1
GbyHKIUI Ha MOHOTOHHOCTh M 9KCTPEMYMBbI
5 [IpuMeHeHne Mpou3BOIHOMN K UCCIIETOBAHUIO 1
GbyHKIUI Ha MOHOTOHHOCTB M 9KCTPEMYMBI
6 [IpuMeHeHne npon3BOIHOMN K UCCIET0BAHUIO 1
(yHKIMI Ha MOHOTOHHOCTB M 3KCTPEMYMBbI
7 HaXO)KI[CHI/IC HanOOJIBIIIET0 U HANMEHBIIIETO 1
3HAYEHUS HEMPEPHIBHOM (PYHKIIMU HA OTpe3Ke
8 HaxoxneHne HauboIbI11ero 1 HANMEHbBIIIETO 1
3HAYEHUS HEMPEPbIBHON (PYHKIIMU HA OTpE3Ke
9 HaXO)KI[CHI/IC HanOOJIBIIIETO U HANMEHBIIIETO 1
3HAYEHUS HEMPEPHIBHON (PYHKIIMU HA OTpE3Ke
10 HaXO)K}IeHI/Ie HanOOJIBIIIETO 1 HANMEHBIIIETO 1
3HAYEHUS HEMPEPHIBHON (PYHKIIMU HA OTPE3Ke
11 Haxoxnenne HauboIbIIero 1 HAaNMEHbBIIIETO 1
3HAYEHUS HEMPEPbIBHOM (PYHKIIMU HA OTpe3Ke
12 HaXO)K}IeHI/Ie HanOOJIBIIIETO 1 HANMEHBIIIETO 1

3HAYEHUS HEMPEPHIBHON (PYHKIIMU HA OTpe3Ke
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[IpumeneHnne npou3BOIHOM ISl HAXOXKACHUS

13 HAWTYYILEro pelieHus: B IPUKIIaTHBIX 3a7a4ax

14 [IpumeneHue mpoU3BOTHON I HAXOXKACHUS
HaWJTY4IlEero pelieH s B MPUKIAAHBIX 3aa4ax
[IpumeneHnne npou3BOIHOM ISl OIIPEACIICHUS

15 CKOPOCTH U YCKOpPEHUSs Mpoliecca, 3aJaHHOTO
dbopMmyIoi i rpadhuKkoM
[IpumeneHnne npou3BOHOM ISl OIIPEACIICHUS

16 CKOPOCTH U YCKOpPEHUSs Ipoliecca, 3aJaHHOTO
dbopMyIoi Wi rpaduKkoM

17 Kommosunust GpyHKimit

18 Kommnosumus ¢yHkimii

19 KoMnosuuus (yHKImii

20 FeOMeTqueCISHe o0pa3bl ypaBHEHHI Ha
KOOPJAMHATHOM TIJIOCKOCTH

21 I'eomeTpuueckue oOpas3sl ypaBHEHUN Ha
KOOPJAMHATHOMU MJIOCKOCTH

) Kontponbnas padota: "UccnenoBanue GyHKIMMA ¢
MIOMOIIIbIO TPOU3BOAHON"

23 [TepBooOpazHas, OCHOBHOE CBOHCTBO
IepBOOOPA3HBIX

24 [TepBoobOpaznble 3nemeHTapHbIX QyHKIU. [IpaBuna
HaXO0XJICHUS MTEPBOOOPA3HBIX

o5 [TepBoobOpasubie anemeHTapHbIX GyHKIUH. [IpaBuna
HaxO0/ICHUS MEPBOOOPA3HBIX

26 WuTterpan. ['eomeTprueckuii CMBICT HHTETpaja

27 Brruncnenue onpenenéHHOro HHTerpaia mo
dhopmyne HeroTona-Jleiionua

8 Brruucnenue onpenenéHHOro HATETpaia mo

dhopmyne HeroTona-JleliOHuma
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[IpumeHneHne nHTerpana i HaxoXACHUs II01anen

29
IJIOCKUX UTYp

30 [IpuMeHeHMe UHTErpana A1 HaX0XKAEHUS 00bEMOB
TrE€OMETPUUYECKUX TET

31 [Tpumepsr pemenuit auddepeHInaIbHbIX YPaBHEHUH

32 [pumeps! pemenuii quddepeHnanbHbIX YpaBHEHHUIA
MatemaTuueckoe MOJEINPOBAHUE PEATIBHBIX

33 IIPOLIECCOB ¢ MOMOIIBIO AU (epeHnanbHbIX
YpaBHEHUU

34 Kontponbnas padota: "[lepBooOpasznas u uHTETpan"

35 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U
rpaduKu

36 Tpuronomerpudeckne GyHKINHU, UX CBOHCTBA U
rpaduku

37 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U
rpaduxu

38 Tpuronomerpudeckue GyHKINHU, UX CBOICTBA U
rpaduxu

39 Tpuronomerpuyeckue QyHKIMH, UX CBONCTBA U
rpaduku

40 OT100p KOpHEH TPUTOHOMETPUUYECKHX YPABHEHUH C
MTOMOIIIBIO0 TPUTOHOMETPUIECKON OKPYKHOCTH

41 OT60p KOpHEHN TPUTOHOMETPUUECKUX YPaBHEHUII C
MOMOIIBIO TPUTOHOMETPUYECKON OKPYKHOCTH

42 OT100p KOpHEH TPUTOHOMETPUUYECKHX YPABHEHUH C
MTOMOIIIBI0 TPUTOHOMETPUIECKOH OKPYKHOCTH

43 OT60p KOpHEHN TPUTOHOMETPUUECKUX YPaBHEHUII C
MIOMOIIIBIO TPUTOHOMETPUYECKOH OKPYKHOCTH

44 Perienue TpUroHOMETPHUUECKUX HEPABEHCTB

45 PenieHne TPUrOHOMETPUYECKUX HEPABEHCTB
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46

Pemenne TPUTOHOMETPHUYCCKHUX HEPABCHCTB

47 PellieHre TPUrOHOMETPHIECKUX HEPABEHCTB
KonrtponsHas pabdora: "I'paduku

48 TPUTOHOMETPUYECKUX (PYHKIIHIA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEILICHUS TOKA3aTeIbHBIX
HEpPaBEHCTB

50 OCHOBHbBIE METO/IbI PELLICHUS T0Ka3aTEeNbHbIX
HEPaBEHCTB

51 OCHOBHBIE METOJIbI PEIICHUS TTOKA3aTEIbHBIX
HEpPaBEHCTB

52 OCHOBHbBIE METO/IbI PEeLLIEHU T0Ka3aTeNbHbIX
HEPaBEHCTB

53 OcCHOBHBIE METO/BI PELLIEHUS JIOTapU(PMUIECKUX
HEpPaBEHCTB

54 OcCHOBHBIE METO/BI PELIECHUS JIOrapU(PMUIECKIX
HEPaBEHCTB

55 OCHOBHBIE METO/IbI PeLICHHs JIorapu(PMUUECKUX
HEPaBEHCTB

56 OcCHOBHBIE METOBI PELIECHUS JIOrapU(PMUIECKIX
HEPaBEHCTB

57 OCHOBHBIE METO/IbI PELICHHS HPPALIIOHAIBHBIX
HEPaBEHCTB

58 OCHOBHBIE METOJIbI PEIICHHS HPPAITHOHATEHBIX
HEPaBEHCTB

59 OCHOBHBIE METOJIbI PEIICHHSI HPPAITTOHATEHBIX
HEPaBEHCTB

60 OCHOBHBIE METO/IbI PELICHHS HPPALIHOHAIBHBIX
HEPaBEHCTB

61 I'paduueckue MeTOIBI peIICHHUS UPPAITMOHATTBHBIX

ypaBHEHUH
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I'padmyeckue MeToabl penieHUs] UpPaAIHOHATBHBIX

62 N
ypaBHEHUH

63 Fpa(bﬂqecEme METO/IbI PEIICHHS [TOKa3aTeIbHBIX
ypaBHEHHH

64 I'padrueckue METObI PELICHUS TOKA3aTEIbHbBIX
HEpPaBEHCTB

65 Fpa(bﬂqecEme METO/IbI PEIICHHS JIOTapU(PMUUECKUX
ypaBHEHHH

66 I'paduueckue METOIBI PEeICHHUS JTOTapUPMHIECKUX
HEpPaBEHCTB

67 I'paduueckue METOIBI PEeICHHUS JTOTaAPHUPMHUIECKUX
HEpPaBEHCTB

68 I'padraeckne MeTOBI pelIeHUS TOKA3aTEIbHBIX U
JorapupMHUUECKUX ypaBHEHUN

69 I'paduueckue METOIBI pEeLICHNS TOKA3aTEeIbHBIX U
Jorapu()MUYECKUX YpaBHEHUI

70 I'paduueckue MeToIbl pelIeHHs oKa3aTeIbHbIX U
Jorapu(MUIECKUX HEPABEHCTB

val I'paduueckue METOIBI pelIeHNs TOKAa3aTeIbHBIX U
Jorapu(pMHUUECKUX HEPABEHCTB

72 KonTponbsnas padora: "MppanuonanbHele,
noKa3aTeJbHble U Jorapudmuyeckre HepaBeHcTBa"
KommnnekcHble uncna. Anredpandeckas u

73 TPUTOHOMETpHUYECKask POPMBI 3aITMCH KOMITJIEKCHOTO
qucia
KommiekcHble uncna. Anredpandeckas u

74 TPUTOHOMETPHUYECKask (POPMBI 3aIIMCH KOMILIEKCHOTO
qucia

75 Apudmernyeckre onepanuu ¢ KOMILIEKCHBIMU
YHCIaMA

76 Apudmerndeckue onepaiy ¢ KOMITICKCHBIMH
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qucjiaMu

N300pakeHNe KOMIUIEKCHBIX YHCEI Ha

77 1
KOOPJIMHATHOM TJIOCKOCTH

78 N300paskeHre KOMIUIEKCHBIX YKMCEN Ha 1
KOOPJAMHATHOW INIOCKOCTH

79 ®opmyiia Myaspa. KopHu N-oii cTenenu u3 1
KOMILJIEKCHOT'O YHCIIa

380 ®opmyia Myaspa. Kopuu N-oii ctenenu u3 1
KOMILIEKCHOTO YHCIIa

81 [TprMeHEHNE KOMIUIEKCHBIX YMCEN IS PEIEHMSI 1
(GU3MYIECKUX U TEOMETPHUECKUX 3a/1a4

82 Kontposnbnas padota: "KomrmiekcHbie uncia" 1

83 HarypasbHble 1 1IeIbIe 9ucia 1

84 HarypasbHble ¥ 1elble 9ncia 1

85 [IpuMeHeHNe TIPU3HAKOB JICTMMOCTH [EJBIX YHUCEI 1

86 [IpuMeHeHNEe TIPU3HAKOB JETMMOCTH IIENBIX YUCEIT 1

87 [IpuMeHEHNE TIPU3HAKOB JAETMMOCTH LIENBIX YUCEN: 1
HOJ/I u» HOK

88 [IpuMeHEHNE TIPU3HAKOB JAETMMOCTH LIEIBIX YHUCEN: 1
HOJ/I u» HOK

89 [IpuMeHeHNE TIPU3HAKOB JAETMMOCTH LEIBIX YUCEN: 1
OCTATKH 110 MOJYJIFO

90 [IpuMeHEHNE IPU3HAKOB JAETMMOCTH LIENBIX YUCEN: 1
OCTATKH 110 MOJYJIIO
[IpuMeHEHNE TIPU3HAKOB JAETMMOCTH LEIBIX YUCEN:

91 anroput™ EBKIMIA JUIA pENIEHUs 3a/1a B [EJbIX 1
qrciax

92 Kourtponbhast pabora: "Teopus mensix urncen” 1

93 Cucrema 1 COBOKYTHOCTh YpaBHEHUH. 1

PaBHOCUIbHBIE CUCTEMBI M CUCTEMBI-CIICACTBUS
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94

95

Cucrema 1 COBOKYITHOCTh YPaBHEHUH.
PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUS

OCHOBHBIE METOBI PELIECHUS CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPaBHEHUI

96

97

OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEW MPPAllMOHATILHBIX YpaBHEHUI

OCHOBHBIE METOBI PELIECHUS CUCTEM U
COBOKYITHOCTEH IOKAa3aTEIbHbIX YPABHEHUN

98

99

100

OCHOBHBIE METO/IbI PEUICHUS CUCTEM U
COBOKYITHOCTEH MOKA3aTeIbHBIX YPABHEHUI
OCHOBHBIE METO/IbI PEUICHUS CUCTEM U
COBOKYITHOCTEH Jorapu(pMUUECKUX ypaBHEHHIA

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIOTapu(P)MUIECKUX YPaBHEHHHA

101

102

[IpuMeHeHne cucTeM K pEeIIEHUI0 MATEMaTHYECKUX
3aJa4 M 3a/1a4 U3 Pa3JIn4YHbIX 00JIacTel HAyKU U
peanbHOM JKU3HU, MHTEPIIPETALUS ITOITYyYEHHBIX
pe3yabTaToOB

[IpuMeHeHne cucTeM K pelIeHNI0 MaTeEMaTHYECKUX
3a/1a4 W 3aJ1a4 U3 Pa3IudHbIX 00JacTeil HAyKu U
pealbHOM JKU3HH, MHTEPIIPETALIMS TOTYyIEHHBIX
pe3yIbTaTOB

103

104

[IpumeHeHne HEPaBEHCTB K PEIICHUIO
MaTEeMaTHUYECKHX 3a7a4 U 3a7a4 U3 pa3IMuHbIX
oOyacTell HAayKu U pealibHOM JKU3HU, HHTEPIIPETALIUS
MIOJIyYEHHBIX PE3YyJIbTaTOB

Kontponbras padota: "Cuctemsl parinoHaIbHBIX,
MPPaLMOHATIBHBIX TIOKA3aTEIbHBIX U
Jorapu(MUUEcKUX ypaBHEeHU"

105
106

PanmoHannHBIC YpaBHCHHU C [TapaMCTpaMn

PanmonanbHble HepaBeHCTBa ¢ apaMeTpaMu
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107 PanuoHanbHbIe CUCTEMBI C TApaMETPAMU 1

108 HppaiyoHaibHble ypaBHEHHs, HEPABEHCTBA C 1
napaMeTpaMu

109 HppaiyoHaibHbIe CUCTEMBI C TapaMeTpaMu 1

110 [TokasaTebHbIE YPABHEHHUS, HEPABEHCTBA C 1
napaMeTpaMu

111 [Toxa3zareNbHbIE CUCTEMEI C IIapaMeTpaMu 1

112 JlorapupMuuecKue ypaBHEHH s, HEPABEHCTBA C 1
napaMeTpaMu

113 Jlorapu(MUUECKUE CUCTEMBI C TIAPAMETPAMHE 1

114 TpuroHoMeTpryecKre ypaBHEHUsI C TApaMeTPaMu 1

115 TpUroHOMETPHYECKHE HEPABEHCTBA C TIAPAMETPAMU 1

116 TpuUroHOMETpHYECKHE CHCTEMBI C ITapaMeTpamMu 1
[TocTpoeHue U UCCIIEJOBAHUE MATEMATHIECKHX

117 MojIeNieil peallbHbIX CUTYAIHi C TOMOIIBIO 1
YpPaBHEHHUH € ITapaMeTpamMu
[TocTpoeHuE U UCCIIEIOBAHNE MATEMATHIECKHX

118 MOJIENIEN PEATbHBIX CHTYAIMH ¢ TIOMOIIIBIO CHCTEM 1
YpPaBHEHHUH € ITapaMeTpamMu
[TocTpoeHue U UCCIIEJOBAHUE MATEMATHIECKHX

119 MOJIENIEN peATbHBIX CUTYAIMH ¢ TIOMOIIIBIO CHCTEM 1
YpPaBHEHHUH € ITapaMeTpamMu

120 KonTponbnas pabora: "3anaun ¢ mapamerpamu" 1

121 [ToBTOpeHue, 06001IeHNE, CUCTEeMaTH3aIUs 3HAHUH: 1
"YpaBHenus"

122 [ToBTOpeHmE, 0000MIEHNE, CUCTEMATH3AIIHs] 3HAHUN: 1
"YpaBuenus"

123 [ToBTOpenue, 0600MIeHNE, CUCTEMATH3AIIHS 3HAHUN: 1

"VpaBuenus. CucteMbl ypaBHEHUN"
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[ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIMS 3HAHUI:

124 1
"HepaBencrna"

125 [ToBTOpenue, 060061IeHNE, cUCTeMaTH3alUs 3HAHU ! 1
"HepaBencrsa"

126 [ToBTOpeHmEe, 006001IIEHNE, CHCTEMAaTH3aI1s 3HAHU: 1
"HepaBencrna"

127 [ToBTOpenue, 060061IeHNE, cUCTeMaTH3alus 3HAHUH: 1
"[IpousBonHas u €€ npuMeHexnue"

128 [ToBTOpeHME, 00600IIEHNE, CHCTEMATH3aIUs 3HAHU: 1
"IIpousBosiHas U e€ mpuMeHeHue"

129 [ToBTOpeHME, 006001IEHNE, CHCTEMATH3aIUs 3HAHU: 1
"IIpousBosiHas U e€ mpuMeHeHue"

130 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3alUs 3HAHUH: 1
"UnTterpan u ero npuMeHenue"

131 [ToBTOpeHME, 00001IEHNE, CHCTEMATH3aIUs 3HAHU: 1
"®dyHkun"

132 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3alMs 3HAHUH: 1
"OyHkmun"

133 [ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIIHS 3HAHUN: 1
"®yHkuun"

134 HroroBast KOHTPOJIBHAs paboTa 1 1

135 Hrorosast KOHTPOJIbHAs paboTa 1

136 [ToBTOpeHuE, 000OIIEHHIE, CUCTEMATH3AIMS 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* MaremaTHka: anreOpa ¥ Hayaja MaTeMaTHYeCKOT0 aHaInu3a, reoMeTpus. Anredpa u
Hayajia MaTeMaTuyeckoro anannsa, 11 knacc/ Huxonsckuii C.M., IToranos M.K.,
Pemernuxos H.H. u npyrue, Akinonepsaoe obmectso «M3narenscro «lIpocsemienne»
* Marematuka. AnreOpa U Havyajla MaTeMaTHYecKoro ananusa, 10 kimace/ Mep3msak A.l.,
Homuposckuii I.A., ITonskos B.M.; nox penakuueii Ilogonsckoro B.E., O6mectBo ¢
OrpaHr4eHHOM oTBeTCcTBeHHOCThIO M3naTensckuit nentp «BEHTAHA-I'PA®Dy;
Axunonepnoe o6mectso «M3narenscro «lIpocsemienne»

yuebHuk Hukonbsckuit C.M. Anre6pa 1 Hayana MaTemaTndeckoro aHaiausa 10

KJ1accC
METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

- Maremaruka: anreOpa U Hayajla MAaTEMaTHYECKOT0 aHalln3a, reoMeTpusi. Anredpa u
HaJajla MaTeMaTH4yeckoro agannsa, 11 xmacc/ Huxonsckuit C.M., IToranos M.K.,
Pemernukor H.H. u npyrue, Axuroneproe o6mectBo «M3marenscrBo «lIpocBemenne»
- yue6HuK Hukonbckuit C.M. Anrebpa u Hadana MareMaTH4eckoro aHanusa 10

KJacc

- Maremaruka. Anre6pa u Hauana MmaTemMaTudeckoro ananusa, 10 kmace/ Mepansax A.T.,
Homuposckuit JI.A., ITonsikoB B.M.; nox penakuueii [Tononsckoro B.E., O6mectBo ¢
orpaHu4YeHHON oTBeTCTBeHHOCThIO M3narensckuii neHTp « BEHTAHA-T'PADy;
AxunonepHoe o6mectBo «M3narensctBo «lIpocBemienne

IMNPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

- ege.fipi.ru/;

- https://uchi.ru/ ;

- https://resh.edu.ru/

-https://sdamgia.ru/
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